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[OFFICIAL NOTICE. ] 


Eighteenth Annual Meeting of the American Gas Light 
Association. 
—— s 

EXTRACT FROM THE CONSTITUTION :—Sec. 12. Application for Active 
Membership, or for Associate Membership, or for transfer from Asso- 
ciate to Active Membership, must be received by the Secretary at least 
ten days prior to the meeting at which the application is acted on. 

SECRETARY'S OFFICE, Aug. 25, 1890. 

To the Members of the Association: Gentlemen—The rapidly ap- 
proaching autumn serves to remind us that the time for the Eighteeenth 
Annual Meeting of our Association is drawing rapidly near, and it is 
therefore proper that I should inform the members of the arrangements 
which are being consummated, whereby we hope the meeting will be 
made one of the most successful gatherings we have ever had ; certainly 
it deserves to be such, for it will be the first time we have ever gone to 
the extreme South to hold our annual convention. Already there are 
indications that the coming meeting will be a very large gathering, and 
it is proper and natural that it should be ; for as many of our Southern 
members have been very faithful in their attendance at our annual 
gatherings, when held at the North and in the West, it is but just cour- 
tesy that the brethren from the cooler sections of our territory should 
make an extra effort to be present on this first occasion of our coming 
together in the South. And, further, the South is a section of the coun- 
try through which many of us have not traveled so thoroughly as we 
have in the North, and it is therefore but natural that we should all be 
only too anxious to improve this opportunity to make ourselves better 








acquainted with Southern people and the Southern land, for the novelty 
of the surroundings in the South will add a peculiar charm to our trip. 


Savannah is a typical Southern city, and one particularly suited for 


the holding of our convention. Situated on the south of the Savannah 
river, and within 12 miles in a straight line from the coast, it has many 
advantages of both an inland and seaboard city. The river in Tybee 
Roads has a depth of 31 feet at low water, thus admitting the ocean steam- 
ers to come up direct to the wharves of the city ; hence it will be possible 
for such of our members living in the vicinity of Boston, New York, 
and Philadelphia, who enjoy an ocean sail, to take a steamer from 
either of the cities named and land right at the heart of the city. 
Savannah is a very pretty city and has many attractions peculiar to 
itself ; laid out as the streets are in rectangular lines, they are pleasantly 
broken by many small but pretty parks—in fact there are between 20 and 30 
of these attractive gardens scattered throughout the city. In the southern 
part of the city is Forsyth Park, with a fountain after the model of that 
in the Place de la Concorde, Paris, and a monument to the Confederate 
slain. Johnson Square contains a doric obelisk of General Green and 
Count Pu’aski, the corner stone of which was laid by Lafayette ; and 
in Monterey Square on the spot where Pulaski fell, in 1779, rises a 
more elaborate monument—a statue of Liberty. Many of theseparks 
are semi-tropical in their vegetation, and will have to many Northern- 
ers the charm of novelty ; and in this connection should be mentioned 
Bona-Venture Cemetery, with its live oaks dressed in Florida moss—at 
once a beautiful and novel sight. It is also to be noted that Savannah 
is one of our largest cotton shipping ports, and our members will have 
the opportunity of seeing the loading of cotton vessels going on with 
all its hustle and bustle; the sight of men stowing away a cargo of 
cotton, with the help of huge jacks, will certamly be new to many of the 
visitors. We will also be fortunate this year in having hotel accommoda 
tions such as we have not had at any previous convention. The De So 
to—the headquarters selected—is a new hotel and is a good rival of the 
magnificent hotels which have lately been built in the South. The De 
Soto occupies a prominent corner in the central part of the city, in fact 
covers the site on which—as old army men will well remember—stood 
the old arsenal used as the headquarters of the Union forces during 
Sherman's occupancy of the city, and is built in the form of a hollow 
square, in the center of which is the parade ground ; the front of the 
building measures 222 feet, while it extends 302 feet to the rear ; the 
dining hall, which is beautifully finished, is 44 feet by 120 feet, and 
looks out upon Liberty and Drayton streets on twosides, the windows of 
the third side opening out upon a veranda overlooking the parade 
ground and tennis courts. The service of the hotel will also be of the 
best ; the committee of arrangements are giving this matter particular 
attention, and, as the house will not be at all crowded, members can de- 
pend upon finding everything thoroughly comfortable. The rate which 
has been secured at the hotel for the members of the Association and 
their friends is $3.50 per day, board included, with a discount from this 
price if the attendance is large. It is hoped that all the members will 
stop at the De Soto, because by so doing they will help to swell the 
number and thus aid in securing the lowest rate. It is to be remembered 
that though the rate is thus made very low—considering the character 
of the hotel—nevertheless the accommodations will be first-class and such 
as they would offer to their regular guests. It is hardly necessary to add 
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that private parlors and bath rooms will be charged for extra, as is the 
case in any American conducted hotel. 

I have thus gone into a description of the hotel with more than regu- 
lation precision, because I fear some of the members may feel that as Sa- 
vannah is not a city of the first magnitude, the hotel accommodations 
might be of an indifferent nature ; whereas the fact is we may expect to be 
taken care of far better than we have been in the past, even in the larg- 
est cities. The meetings of the Association will be held in the spacious 
banquet hall on the top floor of the hotel ; we will thus have both a cool 
and a quiet hall. 

The meeting will be called to order by President McMillin, on Wed- 
nesday, October 15th, at 10 a. M., and will continue through the two fol- 
lowing days. The papers already promised are as follows : 

‘*The Extension of the Use of Gas for Purposes other than Illumina- 
tion,” by E. G. Pratt, of Des Moines, Ia. 

‘*The Mismanagement of Gas Works,” by E. G. Cowdery, of Milwau- 
kee, Wis. 

‘**Gas Coals of the United States,” by H. C. Adams, of Philadelphia, 
Pa. 

**The Practical Efficiency of an Illuminating Water Gas Setting,” by 
A. G. Glasgow, of Philadelphia, Pa. 

** Inclined Retorts,” by Frederic Egner, of St. Louis, Mo. 


From the above it will appear that we have already five good themes 
for special study and discussion, and we expect three more papers, the 
subjects to be announced later. In this connection I would say that if a 
member has any matter upon which he would like to write a paper, we 
can probably find room for one more essay. I would also issue my us- 
ual invitation for members to send in queries for the question box ; it is 
well to have these in advance in order that we may have some one pre- 
pared to lead off in the discussion. 

On the evening of Thursday, the second day of the meeting, the Asso- 
ciation will be the guest of the Savannah Gas Company, at a banquet 
which will be given at the De Soto; it is expected that in addition to the 
members of the Association there will be present many of the leading 
citizens of Savannah to grace the occasion. Efforts are being made to 
have a river excursion on the last day of the meeting. 

We expect to have the regular rebate on railroad rates, particulars in 
regard to which will be given later, when I have received detailed in- 
formation from the railroad authorities. 

I wish to impress upon the members that Savannah is easy of access 
from most of the large cities of our country ; for instance, leaving Bos- 
ton at 7 o’clock Sunday night, we would pass through Washington at 11 
the next morning, reaching historic Richmond at 2.30 the same after- 
noon ; an hour later we reach Petersburgh, ever famous since the war; 
Charleston we will see by the early daylight, and at 6.44 Tuesday morn- 
ing we should be at Savannah. Or those who do not care to spend so 
much time away can leave Boston Monday night and reach Savannah a 
few hours before the opening of the convention. Leaving New York at 
midnight of Sunday or Monday, Savannah would be reached on Tues- 
day or Wednesday morning respeetively ; while the run from Philadel- 
phia takes less than 24 hours. From Chicago one route is over Illinois 
Central to Cincinnati, thence by Queen and Crescent, Western and At- 
lantic and Georgia Central ; time 39 hours. Time from Cincinnati, 34 
hours. From St. Louis, via Louisville and Nashville, and Nashville, 
Cincinnati and St. Louis, and Western and Atlantic, and Georgia Cen- 
tral ; time 34 hours. 

Thus it is apparent that the run to Savannah from the centers, at 
which the members will be apt to congregate before starting South, is 
not a long one, and as the route much of the way lays through interest- 
ing sections of the country, with pine forests and beautiful rice fields, 
and through p.aces made historic by the war, the journey ought to be a 
pleasant one. If the members desire to charter special cars, I will 
gladly help them in any way Ican. Or those preferring an ocean trip 
can take one of the ocean steamship company’s vessels from New York 
or Boston and land right at the city, the trip taking from 48 to 55 hours. 
The rate by this route, including meals and berth in state room—first- 
class—is, from New York $15, or $25 for the round trip ; from Boston 
the rate is $17 one way, or $29 for the round trip. Those desiring to se- 
cure these special rates must obtain a proper certificate from me. 

Finally, I wish to urge upon each and every member that he endeav- 
ors to be present and make this meeting a grand success. We meet for 
the first time in the South; we have for our Presideat one of the most 


popular men of the West; these two facts should lead all to make an 
extra effort to attend. Not only so, but it is particularly desired that 
the members will bring their .ladies with them, as the committee are 
making special arrangements for their entertainment. Already a local 
committee of reception has been appointed from among the hospitable 
ladies of the city, so there will always be escorts at hand to show the at- 





tending ladies the places of interest throughout the city, of which there 
are many more than I have space to enumerate. Anticipating the at 
tendance of a large number of ladies, the hotel proprietors have placed 
at the disposal of the local commitiee of ladies the large parlors at the 
Bull street entrance of the hotel, and they will be for the exclusive use 
of the ladies attending the convention. In fact it may be said the en- 
tire hotel will be at the disposal of the members and their friends. 
Yours truly, C. J. R Humpureys, Sec’y. 
LAWRENCE, Mass. 








BRIEFLY TOLD. 
iabtliiatietcnn 

THE CANDLE PoWER OF ELectric Lamps.—If an honest confession 
is good for anything, then great good should result from the frank ad- 
missions made by certain members of the National Electric Light Asso 
ciation, during the occasion of their recent convention by-the-sea at 
Cape May. We refer to the ‘‘admissions” respecting the actual candle 
power of arc and incandescent electric lamps, as these are commercially 
supplied at the present day. Premising any further comment in the re- 
mark that the discussion on the ‘‘ Classification of Incandescent Lamps,” 
will be found on pp. 330 and 331 of our issue for last week, and presum- 
ing that it has been by this time carefully conned over by our readers, we 
have to say that Dr. Bell, of this city, who started the discussion, must 
be a man of great courage and possessed of a heaping fund of honesty, 
in coming out so flatly. He admits without hesitation ‘‘that of the 
various lamps” (referring to those of the incandescent type) ‘ which 
are now in use, rated at 16-candie power nominally, some of them give 
the full candle power called for by their names,” while ‘ others give 
10, 12, 14 or 15,” ete. The true gravity of his statement will be better 
comprehended when it is remembered that the Doctor refers to lamps 
that have only just left the factory, and that the discrepancy 1s discov- 
erable by the lighting companies in their tests for candle power before 
the lamps are put on the lines of the consumers. It would certainly be 
bad enough were the lampsto showsuch shrinkages after they had been 
in use up to a considerable percentage of their rated lives, but what ex 
cuse can be offered by either lamp maker or lighting company—the 


former to the latter, or the latter to the consumer—for placing on sale 
or putting in service, as 16-candle power lights, a that by actual 
test are known to be 374 per cent. under their nominal value? It is fair 
to assume that the true answer to this question would not look very 
well in print. Mr. Alexander's contribution to the discussion also has 
the merit of frankness, and he further advancesa reason for the discrep- 
ancy between actual and nominal candle power of incandescent lamps, 
in the remark, speaking about the photometric practice (save the mark) 
of a certain firm of lamp manufacturers, in whose shops ‘three little 
girls, who are paid from $4 to $7.50 per week, have to measure from 
2,000 to 2,500 lamps on a photometer per day.” The whole discussion 
discloses a very mixed condition of affairs anent the practice of rating 
the candle power of incandescent lamps, and should open the eyes of 
the commercial users of the same tothe fact that they are more often 

than not paying very high rates for a very inefficient service. 





Tue Loomis Process, FRAMINGHAM, Mass.—From time to time we 
have published in our item columas hints as to the progress of construc- 
tion work on the plant of the new Framingham Gas, Fuel and Power 
Company, which is being carried on under the supervision of Mr. Wm. 


Tarbell. We can now say, through the courtesy of Mr. C. J. McPher- 
son, President of the Capes that the plant is to be of the Loomis 
type, from which a non carbureted water gas’is to be supplied ; and that 
incandescent burners will be depended on to make the gas available as 
an illuminating medium. The rates adopted are as follows: Gas used 
solely for lighting purposes, 90 cents per 1,000 cubic feet, with a dis- 
count of 15 cents for prompt payment. Those who use it for lighting, 
cooking, heating and power purposes are to be charged 60 cents per 
1,000, with a discount of 10 cents for prompt payment. Special rates 
will be granted to large users. Mr. Tarbell insists that the works will 
be completed and in operation on November first—the time specified in 
the contract—and that the success of the Company is assured. 





Fue, Gas For Boston, Mass.—From a circular just to hand (bear. 
ing the signature of Mr. F. P. Addicks, Treasurer), we learn that, com- 
mencing on November Ist, the Boston Gas Light Company will supply 
a fuel gas, to be used solely for fuel purposes, to consumers resident on 
the following named streets, special mains for such delivery having been 
laid : Endicott street, from Causeway street to Cross street; Cross street, 
from Endicott street to Haymarket square ; Haymarket square ; Union 
street, from Haymarket square to Dock square ; Dock square ; Adams 
square; Cornhill, from Adams square to Scollay square; Sccllay 
square, and Tremont street, from Scollay square to Eliot street. From 
this it will be seen that this attempt at fuel gas distribution is much more 
than a mere experiment, in that a fairly large district is to be supplied. 
The estimated calorific value is 400 heat units to the cubic foot, and the 
net rate at which it is to be supplied is 60 cents per 1,000. The Company 
promises, if this trial discloses a fair public demand for the gas, to even 
tually supply the whole city. The results will be eagerly looked forward 
to by the fraternity. 
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The Gas Industry and Ice Making and Refrigerating. 
i oo 


By Mr. MILLIAM Mooney, C. E. 


Among what may be called the bye-industries connected with coal gas 
manufacture is the comparatively new one of ice making, and, in con- 
nection with it, the business of refrigerating. Nature has been so fickle 
of late years in the manufacture of the natural article that no depend- 
ence can be placed upon an annual supply. The transportation of meat, 
fruits, ete., and perishable goods and their storage has so greatly in- 
creased the demand for ice that this business has grown to large propor- 
tions, and is still increasing rapidly. 

During our late extraordinary open winter it is safe to say that, no ice 
was harvested within 100 miles of New York city. This unusual scarci- 
ty of ice has greatly stimulated the business of its manufacture. and also 
that of refrigerating or cold storage. 

Those already in the business can supply but a very small quantity of 
the ice demanded of them, and the makers of refrigerating apparatus 
and ice machines are taxed to their utmost capacity. At present the 
manufacture of ice 1s really but a small part of the business, as the use 
of ice is dispensed with in the cold storage rooms and refrigerators, the 
temperature being lowered to any required degree by the circulation 
through pipes of a non-freezing mixture which has been deprived of its 
heat in its passage through the refrigerating apparatus. 

At Washington market, in this city, the refrigerators are kept cool by 
the circulation of salt brine, which, after circulating through a great 
number of boxes and cold storage rooms, returnsto the brine tanks, still 
with a temperature below the freezing point, this being shown by the 
heavy coat of ice which incases both outlet and inlet pipes. 

A very small coil of pipe is enclosed in a box on top of the refrigera- 
tor, and an inspection of this coil shows it to be continually encased in 
a solid mass of ice. 

One improvement yet to be made is the controlling, in some way, of 
the water condensed from the atmosphere, which, although the pipes 
are heavily felted and boxed, gives considerable trouble. The price 
charged for this service is based on the cubic foot of refrigerative capac- 
ity, and is much less than the cost of ice would be for the same purpose. 

The relationship of this industry to coal gas manufacture comes 
through the use of the well-known bye-product, ammoniacal liquor, 
liquid ammonia being the agent used by all machines for the reduction 
of temperature. 

It is well known that the compression of any substance is attended by 
heat, or an elevation of the temperature ; and, vice versa, expansion will 
produce cold, or a reduction of thetemperature. It is upon the lowering 
of the temperature by the expansion of compressed gas that the refrig- 
erating and ice machines are based. 

Other materials have been tried, such as air, ether and alcohol as re- 
frigerating agents, but liquid ammonia is by far the most efficient, not 
only on account of its ready vaporization at a low temperature, but also 
because its power of absorbing heat in that change is but little inferior 
to that of air. 

Two different systems are used in the business—the compression sys- 
tem, and the absorption system—the former using anhydrous ammonia, 
and the latter liquid ammonia, which is first converted into anhydrous 
ammonia, and afterwards, by a heating or absorption process, again 
turned back into liquid ammonia. 

In the compression system steam engines of heavy horse power are 
used to drive the compression machines and pumps, but the absorption 
system requires no machinery except the pumps, although the appara- 
tus is more extensive than in the compression system. 

The process by the compression machines is, briefly, as follows : The 
anhydrcus ammonia is expanded, as in the absorption process, in a tank 
coutaining a coil, through which is continually pumped a non-freezing 
mixture, which, in this process, consists of salt brine. After the am- 
monia vapor has extracted the heat from the brine, it is passed through 
condensers cooled by water, and again compressed by compressors, to be 
expanded as before. The process is continuous, and the ammonia is used 
over again, having to be renewed only about once a year. 

In the absorption system the liquid concentrated ammonia is vapor- 
ized by a steam coil in a generator, the vapor, under a high pressure, 
passing through a kind of frictional condenser, called an analyzer, 
which deprives the ammonia of its water, making it anhydrous. The 
vapor is then cooled by passing it through a condenser, the cooling agent 
being water. The anhydrous ammonia, which is held under high pres- 
sure in a vessel called the receiver, is now ready for its work. Adjoin- 
ing the receiver is a tank or cooler containing a coil of pipe, through 
which circulates the non-freezing mixture, which, in this process, con- 





sists of a solution of chloride of calcium, which freezes at a temperature 
below 0° F. 

This tank is connected by a pipe with the receiver containing the an- 
hydrous ammonia, and, upon opening a cock on this pipe, the ammonia 
is expanded to many times its former bulk, accompanied by intense 
cold. 

The heat in the non-freezing solution is thus extracted, as it passes 
through the coil, and it is pumped through pipes either to the refriger- 
ating rooms or to the ice tanks. 

After the expanded vapor has extracted the heat from the brine, by 
contact with the coil through which it passes, it is brought in contact 
with the hot, weak liquor in the generator and again converted into 
liquid ammonia, and passed through the generator and analyzer as be- 
fore. 

In the ice tanks the coils containing the cold brine circulate through 
the brine in which the moulds holding the water to be frozen are im- 
mersed. The ice is made into cakes of a size easily handled, and as 
there is no cutting, there is very little waste. 

In making ice for refrigerating purposes ordivary water is used; but 
for making ice for other purposes, distilled water is used, which also 
makes a denser and better article. 

A large field for the extension of this business has been found in fit- 
ting up cold storage rooms on ocean steamers, particularly those sailing 
to ports in tropical climates. 

In the rapid extension of this industry the eye of prophecy may see 
our city dwellings heated in winter and cooled in summer by the same 
set of pipes, and indirectly by the same agent—steam. 

As a factor in the cheaper production of coal gas, the effect of the in 
creased use of ammonia will soon be felt, and upon the expiration of 
existing contracts much higher prices will be obtained. Many small 
works will also find a profit in concentrating their liquor, where it is 
now thrown away as a worthless product. 








[Continued from Page 330. | 
Notes on Gas Lighting and Gas Fitting. 
_ ———— 
By Mr. WILLIAM PAUL GERHARD, C. E. 


[Reprinted from Building, which obtained permission from the author 
for its publication. | 

Next, great care should be exercised in every household in the use 
of matches for lighting the gas. Matches should always be kept in 
closed earthen or metallic vessels or boxes, and it is a wise precaution 
to provide a second receptacle to receive burnt matches. Matches must 
be kept out of reach of children, as well as rats and mice, which latter 
seem to have a special preference for phosphorus, and often carry 
matches into hiding places under floors or behind baseboards or wain- 
scoting, and cause the matches to ignite by gnawing at them. So-calied 
parlor matches of wood or wax are particularly dangerous, as they easily 
ignite by friction. The better class of safety matches which can only be 
ignited on specially prepared surfaces are much better. For lighting 
chandeliers wax tapers are preferable to matches. A still better, more 
convenient and safer arrangement for lighting up gas consists in the 
use of portable safety lighters, either mechanical or electric torches. 
The best method is, undoubtedly, a well-arranged system of electric gas 
lighting with automatic or pull-burners; and it is recommended, in 
building new houses, to wire all gas outlets for it. 

Other precautions against fire relate to the construction and location 
of gas fixtures. All side or bracket lights should be kept at a safe dis- 
tance from windows, doors, or other inflammable woodwork, and from 
curtains, portieres, lacework, or other hangings. Lights in exposed po- 
sitions should always be inclosed in glass globes, because strong drafts 
of air will sometimes bDlow unprotected flames sideways, very far endan- 
gering combustible objects near by. Swinging or folding bracket lights 
are particularly dangerous, and should be avoided wherever possible, 
particularly on stud partitions or cabinet woodwork, and rigid brackets 
should be used instead. If swinging gas brackets must be used, they 
should be fitted with guard rings of large diameter. Even fixed bracket 
lights should never be so placed that an opening door would come into 
contact with the gas jet. 

Portable gas fixtures connected with rubber tubing to a wall gas out- 
let are also, to some extent, dangerous, and: must be handled with care. 
There should always be a distance of 3 feet between all burners and the 
ceiling or woodwork, and in places having low ceilings, metal, glass, 
or porcelain bells or shields should be hung over the flame to protect in- 
flammable ceilings, and incidentally to prevent the ceiling from becom- 
ing smoky, owing to accumulations of small particles of unconsumed 
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carbon. If shields are used the minimum distance between burner and 
ceiling should be 18 inches. 

In basements, and in the servants’ departments of a house generally, 
such as the kitchen, laundry, ironing room, linen closet, wardrobes, 
and all other places where inflammable articles of wearing apparel may 
come into contact with gas jets, or where in stores or warehouses much 
material of a combustible nature is handled, strong and large round 
metal wire cages, guards or screens, at least 10 inches in diameter, and 
with close meshes and so shaped and constructed that any combustible 
material coming in contact therewith shall be out of reach of the flames, 
should be fitted and attached to the gas bracket in a firm manner— 
preferably soldered. 

In case many lights are suddenly turned out, it often happens, 
especially on the higher floors of buildings of many stories, that a sin- 
gle flame left burning jumps up or flares, generally with a whizzing or 
singing noise, due to the temporary excess of pressure, to such a height 
that it may set woodwork on fire. The same sudden flaring up of a gas 
jet may occur when a lava tip cracks or breaks off. As we will see 
later on, pressure regulators—or, better still, governor burners—will 
prevent this occurrence. 

After this slight digression relating to fires directly or indirectly 
caused by gas lighting apparatus in houses, we will continue our con- 
sideration of the proper means for obtaining a satisfactory gas light 
illumination. 

We have given, therefore, as concisely as possible, the requirements 
of a good gas piping system. The next point requiring attention is the 
burner at which the gas distributed by the pipe system is ignited and 
consumed, giving off light. In order to have a better understanding of 
the requirements of a good burner, it is necessary to say a few words 
relating to the composition of illuminating gas, and the mode in which, 
by combustion, it is turned into a light-giving flame. 

Lighting gas is a very complex mixture of gases, of which various 
chemical compounds of carbon and hydrogen—the hydrocarbons—form 
the chief light-giving constituents. Gas always contains more or less 
impurities, the principal ones being carbonic oxide, carbonic acid, am- 
monia, sulphureted hydrogen, and bisulphides of carbon. These are 
partly removed by purifying processes before the gas leaves the works. 

When a gas jet is ignited the inflammable hydrogen is consumed in 
the lower part of the flame, producing sufficient heat to render the in- 
finitesimal particles of carbon incandescent. The hydrogen in the pro- 
cess of combustion combines with oxygen from the air, forming an in- 
visible vapor of water, while the carbon unites with oxygen, forming 
carbonic acid. Hence we see that the products of combustion of per- 
fectly purified gas, when perfectly consumed, are water and éarbonic 
acid ; but in reality it is seldom that gas is so perfectly purified and that 
combustion is perfect. The carbonic acid of unpurified gas reduces its 
illuminating power, and the other gaseous admixtures (chiefly com- 
pounds of sulphur) are converted by combustion into harmful vapors 
injurious alike to the human system when inhaled, to house plants, and 
finally to the interior decorations of houses. 

Various reasons tend to render combustion incomplete. There may 
be excessive pressure of gas, and there may also be lack of air to the 
flame, and finally the burners may be defective. The pressure in the 
street mains must necessarily be somewhat higher than required in the 
house services, on account of the differences in the street levels of a dis- 
trict. An excess of pressure at the burners causes a reduction of the 
amount of illumination, and it bécomes desirable to reduce the pressure, 
which can be accomplished by several means, to which we shall refer 
helow. On the other hand, it may happen that the pressure is insuffi- 
cient, and in that case the heat of the flame will not reach a degree 
suflicient to raise the carbon to white heat, and the result will be that 
the flame smokes. It follows that for every burner there is a certain 
amount of pressure and corresponding flow of gas which will cause the 
brightest attainable illumination. It is found by experience that gas 
should be burned at the lowest practical pressure consistent with ade- 
quate supply ; and where the size of the meter and the diameter of the 
house distributing pipes and of the tubing of gas fixtures is ample, the 
intensity of illumination will depend chiefly upon the conditions under 
which gas is burned. 

As a rule the gas pressure at the burners is excessive, particularly in 
the upper stories of houses located on high ground. Too much pressure 
is readily detected by the hissing or roaring sound of the gas flame. 
The result of incomplete combustion is a waste of gas, it being stated by 
good authorities that, as usually burned, from 20 to 50 per cent. of the 
gas registered at the house meter is actually wasted. This waste is very 
objectionable, first, because it causes high bills to the consumer ; second 


moshpere of the house, and thus injures the health of the inhabitants . 
thirdly, because the injurious compounds of sulphur due to incomplete 
combustion of gas are destructive to furniture, bookbindings, wall pa- 
pers, picture frames, decorations, and gilt work, while the smoke inci- 
dent to imperfect combustion blackens ceilings and walls. 

It seems deplorable that the gas companies, with perhaps a few excep- 
tions, do not show any interest in making efforts to stop the waste of gas 
in houses. What they are chiefly concerned in are the gas leaks at thie 
works, in the street mains, and at the connections of the house services 
with the main ; and the fact that all such leaks constitute a direct loss to 
the company, and not to the consumer, may perhaps be taken as a suili- 
cient explanation. 

The waste of gas due to incomplete combustion is still further in- 
creased by the use of defective burners, the best of them after some 
years becoming worn out and imperfect. It is therefore desirable to 
use the greatest care in the selection of proper burners, by paying due 
regard to their construction, material, size, and shape. It has been as- 
certained by carefully conducted experiments that poor burners give 
only from 20 to 50 per cent. of the light which can be obtained by the 
consumption of a given quantity of gas under proper conditions. 





The Adams Coke Oven. 

The American Manufacturer, in describing the mode of construction 
and method of operation of the Adams coke oven, says that the invent- 
or aimed to improve upon the standard bee hive oven, the form and 
character of product of which is too well known to require special com- 
ment here. Suffice it to say it is the oven universally used in the great 
Connellsville region, whose coke has become the standard for compari- 
son throughout the country, and for purity and general excellence is not 
surpassed in the world. 

The great drawback to the bee hive oven has been the labor of draw- 
ing the charge after the coking was completed, but the superior quality 
of the coke has outweighed this disadvantage, and the bee hive type of 
coke oven still holds and is likely to retain its place as the most superior 
oven known, everything considered. The oven the subject of this arti- 
cle is one devised with a view of retaining the good points of the stand- 
ard bee hive oven in the matter of form, convenience of building and 
quality o” product, and at the same time to overcome at once the serious 
disadvantage of the old type of oven in the matter of labor in drawing 
the charge, consuming, of course, much time—some 3 hours—and en- 
tailing a great waste of heat in the walls of the oven, which:it would be 
desirable to save and have available in-beginniug the work of coking the 
new charge. 

The improved oven consists essentially of a bee hive oven. having a 
movable bottom balanced and resting loosely upon a vertieal ram, by 
which, when the charge is coked, the bottom of the oven may be low- 
ered onto a truck which is run under the oven, and the ram being stil! 
further lowered, the truck is drawn out upon the wharf, the coke 
querched, pushed from the oven bottom, the truck with the oven bottom 
run under the oven, the bottom returned to its place, and another charge 
put in, the whole operation of drawing the coke and preparing the oven 
for another charge not occupying more than 15 minutes. 

The arrangement of the various parts of the oven and the manner of 
operating them will be readily understood from an examination of the 
accompanying illustrations. Fig. 1 represents a section of the oven cut 
through the mouth of the oven H from C to D, together with a sectional 
elevation of the bottom F’ (Fig. 2) in place, having been raised to its 
proper position by means of the hydraulic ram g (Fig. 1). This ram 
stands in a pit 7 (Fig. 1), directly under the center of the oven. The ram 
is 6 feet in length, works in a cylinder / (Fig. 1), and has a rise and fall 
of 5 feet in operating the bottom. The head of the ram e (Fig. 1) is an 
iron plate 4 feet square. From the center of this head protrudes a frus- 
trum f (Fig. 1),which fits into an opening of similar form in the bottom 
as shown in the cut (Fig. 1). 

The bottom proper is made of j-inch wrought iron cut into sections to 
form the circle. These are riveted to stays or supports cc (Fig. 1) made 
of Hiron. The iron is first split from flange to flange, and when rivet- 
ed to the plates or sections of wrought iron forms a complete web of 5 
inches in diameter at the center of the H iron cc (Fig. 1), and tapering 
to nothing at the outer edge of the bottom, as seen in Fig. 1. The bot- 
tom has a 3-inch concave. 

Around the outer edge of the bottom is riveted angle iron b (Fig. 1), 








and tle entire bottom inlaid with 1 layer of bricx. A square plate of 
| wrought iron d (Fig. 1) is also riveted to the web as shown in Fig. 1. In 
| the center in this plate, and continuing through the web to the plates of 


—and this is of vastly more importance—because it contaminates the at- | the bottom, will be seen the opening or tapering receptacle (Fig. 1) to re 
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ceive the'frustrum of the ram head, the object of the ram head, the 
frustrum and the opening in the web being to add stiffness and stability 
to the bottom while the coke is being removed. 

In operation the small 4-wheeled truck shown in section in Fig. 2, 
upon which the bottom of the oven is lowered, is pushed along the track 
(Fig. 2) until it is beneath the oven and directly over the ram, the hy- 
draulic pressure then being applied. The ram rises from the cylinder, 
passes through the frame of the truck, and the frustrum of the ram 
head entering the hole in the web exactly balances the bottom. The 
bottom is thus raised till it touches the shoulder of the oven p p (Fig. 2), 
when 2 legs or supports, hinged to the under part of the oven bottom, 
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are dropped, and hold the bottom firmly to the shoulder. The bottom 
then occupies.the same relative position as the bottom in the ordinary 
bee hive oven. The bottom having been fastened to its place, the ram 
is lowered into the cylinder, the truck removed from beneath the oven, 
and the doors 7'T (Fig. 3) are closed.. The oven is now ready for a 
charge of coal. 

The charging is done in the ordinary manner, and the coking complet- 
ed, the operations described in the preceding paragraph are reversed and 
the coke drawn in the following manner: The truck is run under the 
oven, the ram raised to a sufficient height to support the bottom, the oth- 
er supports are withdrawn, enabling the bottom to be lowered to the 





Fig. 2. 


truck and run out upon the wharf,where the coke is watered before it is 
disturbed in position in the least. After the coke is quenched it is 
pushed from the oven bottom, which latter is then returned to its place 
in the manner above described. 

The manner of quenching coke made in the Adams oven differs mate. 
rially from the ordinary practice with the bee hive oven, this operation 
being with the Adams carried on outside the oven, a spray froma revolv- 
ing nozzle being used for this purpose. By watering the coke in this 
manner it is claimed that fully as good results are obtained, so far as the 
quality of the coke is concerned, as in the ordinary method of quench- 
ing inside the oven, and at the same time a great advantage is gained, 


for the red-hot walls of the oven are not cooled, and of course this 
cause of rapid deterioration of the ordinary oven is avoided. It will be 
seen from the foregoing that all wear and tear on the ovens in drawing 
the coke incident to the use of hand tools for this purpose is dispensed 
with. Further, the number of tools necessary in the operation of a 
plant of ovens is very much less than with the bee hive oven, those nec- 
essary for a plant of 25 Adams ovens being only one hose, one chain, 
shovel and leveling scraper, as compareu with three hooks, one fork, 
one hose and a wheelbarrow to every four bee hive ovens, and requiring 
with any plant of considerable size the services of a blacksmith to keep 
the tools in order. 

In practical tests which have been made of the working of this ovea 
it has been found to coke coal successfully in 24 hours. This gain in 
time over the bee hive oven is largely due to the fact that the oven does 
not cool off to any appreciable degree during the operations of drawing 
the coke and recharging. 

The following figures, showing the economy of this oven over the old 
form of bee hive oven, are given on the authority of Mr. J. B. Ander- 
son, of this city, General Manager of the Adams Coke Oven Company: 

Bee hive—Size, 12 x 7 ; capacity in cubic feet, 113 ; average charge of 
net tons coal, 6.14; average net tous of coke produced, 4 ; yield, 65 per 
cent.; times drawn during week, 3 ; cost per net ton of drawing, .21} ; 


time of drawing oven, hours, 3; average amount of coke produced per 


Adams improved—Size, 12 x 7 


week, net tons, 12. ; capacity in cubic 





Fig. 3. 


feet, 113 ; average charge of net tons coal, 3.85; average net tons of 
coke produced, 2.5 ; yield, 65 per cent.; times drawn during week, 6 ; 
cost per net ton of drawing, .06}; time of drawing oven, hours, .15 ; 
average amount of coke produced per week, net tons, 17. 

The ultimate saving in the use of these ovens will appear in the fol 
lowing comparison, assuming for the same a plant of 100 ordinary bee 
hive ovens and a sufficient number of Adams ovens (71) to have the 
same output. In the Connellsville district the operation of a plant of 
100 bee hive ovens for 1 year will cost, including interest on investment, 
repairs and labor, very close to $20,150, which, divided by 60,000, the 
tonnage of output gives 33.58 cents as the cost per ton for coking alone, 
using the bee hive ovens. The cost of operating a plant of Adams ov- 
ens of equal capagity, based on the figures given above, including the 
same items as mentioned in connection with the bee hive plant, would 
be $11,510, or 19.18 cents per ton of output, a saving of 14.4 cents per 
ton, or $8,640 per year. 

The objection to these ovens in the matter of the machinery necessary 
in their operation may be met by the fact that water is not used inside 
the walls of the oven in quenching the coke, and which it is believed 
will, because of the greater durability of the oven thereby secured, ful- 
ly compensate, by the saving in cost of repairs, for the increased cost of 
construction. 

Further, dry coals can be coked in this oven which cannot be made 
into coke with the standard bee hive oven, experiments which have been 
made with the ‘‘ Leamon” coal proving this quite conclusively. 

The appearance of the coke, which is bright and silvery, and the al- 
most entire absence of small coke made, give additional evidence, if any 
be needed, in proof of the claims made for this oven, that it is fully the 


equal of the standard bee hive in every respect, and its peer in some. 
The successful operation of these ovens, both from a mechanical and 
financial standpoint, seems to be assured, and it is to be hoped they will 





receive the recognition to which, judging from their merits, they are en- 
titled, 
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The Provincial Gas Manager. 
nl 


| to endure much from those who are temporarily placed in the position o/ 
|their employers. Everbody knows the man who, “ dressed in a littl: 

The London Journal makes the following well-timed and apt remarks | 
representing the position of the provincial gas manager, many of which | 


brief authority,” has the happy knack of making things uncomfortab): 
for all around him. He is to be found in every community. Brusqui 


apply with force to the managers of small gas works in this country. | impetuous, ambitious, and noisily self-assertive, he gets into office as a 


Our contemporary says : 

There are many positions more enviable than that of a gas manager 
in a small provincial community. Whether he taxes service under a 
company or under a corporation or local board the result is apt to be 
much the same. In either case he is subjected to many little annoy- 
ances, in themselves frequently trivial enough, but calculated in the ag- 
zregate to make a grievous total of toil and trouble. The engincer in 
charge of a large and well-equipped works has difficulties which are 
by no means to be despised. Men, as we have lately learnt, are not al- 
ways tractable ; stokers will strike, and coal famines occur ; consumers, 
alas ! are hard to satisfy ; and the best laid schemes are apt to miscarry 
in awoeful manner. Big undertakings entail corresponding responsibili- 
ties ; and the man entrusted with the guidance and control of any large 
enterprise is assured of abundant cause of anxiety. But, after all, he is 
free from some of the cares which beset the path of the manager of a 
small country gas works. A large and flourishing business of any de- 
scription is rarely hampered by false notions of economy. The fact is 
rightly recognized that the way to make and to save money is to lay it 
out wisely and judiciously. Hence the engineer of a large works does 
not find it necessary to spend the summer in speculating upon the 
chances of his getting through the next winter without mishap, or in in- 
venting little contrivances to make the worn-out, old-fashioned plaut do 
duty for another year. When the dull days and long dark nights come, 
he can rely with perfect certainty upon the sufficiency of his manufac- 
turing plant, and need not fear the grounding of his gasholders or the 
sudden extinguishing of all the lights in his district. With many pro- 
vincial managers the case is different. They are happy if. the various 
departments of their works are in any degree capable of responding to 
the demands made upon them. It would not be difficult to point to 
towns where the solitary retort house affords barely space enough for 
the necessary benches ; where the purifiers (put in when the works were 
built half a century ago) are wholly insufficient to deal with the present 
make, and where the storage is altogether out of proportion to modern 
needs. Under such circumstances, the lot of the manager is not to be 
envied, A succession of unusually dark days in midwinter fills him 
with despair ; for as he watches the gradual diminution of his stock of 
gas, he realizes that all the resources at his command will be utterly in- 
adequate to maintain even a minimum presssure in the mains when 
night really comes. There is said to be a manufacturing town in the 
North where the gas supply fails with such remarkable regularity, that 
the local newspapers have a head line referring to the event con- 
stantly standing. It is in a district as liable to fogs as London itself ; but 
the governing body of the town learns nothing from past experience, 
and every recurrence of the dismal plague fiads the overstrained re- 
sources of the gas works unable to keep pace with the demand for more 
light. Plans for new and larger works have been under consideration 
for a decade ; successive managers have urged the necessity of enlarg- 
ing the provision for storage ; but all counsel has fallen on deaf ears, 
and next winter will find things no better than they were last. Consum- 
ers grumble when the familiar burner temporarily ceases to yield the ac- 
customed light; and they are compelled to make up the deficiency as best 
they may by the use of candles and lamps. Workpeople and manufac- 
turers are alike aggrieved by the temporary suspension of labor in the 
factories of the place. Indignant letters are addressed to the local 
editors, and stormy scenes occur in the Council Chamber. But it is all for- 
gotten in aday or two ; and nobody seems to care about what has passed 
—except the gas manager who is in constant dread, so long as the winter 
lasts, of a repetition of the trouble. The corporation of the town is per- 
haps more than usually short sighted. It declines to incur the expense 
of a new holder because fogs do not come on every day. Inconvenience 
is caused by the present arrangements ; but then a gasholder would cost 
a lot of money, and it is not required all the year round. And so things 
are to go on as they are. Large and important manufactories in the 
district may be disorganized by forced stoppages ; business arrangements 
of all kinds may be wholly dislocated ; the gas manager may be un- 
necessarily worried ; and the expansion of the business of his depart- 
ment checked and hindered. Nevertheless the corporation remains con- 
tented ; and the holder has yet to be ordered. 

But this is by no means the only nor the worst trial of a provincial gas 
manager. There are many men who would be content if they had 
nvthing more to trouble them than the want of the necessary appliances 
for the comfortable and regular performance of their duties. Some have 





_member of the corporation or local board, and then, unless controll: 


by stronger wills than his own, assumes a dogmatic and offensive tone 
and displays equa! readiness to teach the gas manager the art of making 
gas as the surveyor that of mending roads. As a friend, he is an unmit 
igated nuisance ; while as an enemy, he is dangerous and not lightly to 
be crossed. Unfortunately, he is much more likely to be the enemy than 
friend of any public servant who conscientiously strives to do his duty. 
For your local patriot, the ardent democrat and friend of the masses, 
usually has his own little ‘‘axe to grind.” Anxious as he is to safe 
guard the interests of his constituents, he seldom loses sight of the fact 
that he has interests peculiar to himself which are of far greater im 
portance. If he owns property, he wants the street in which it is situ- 
ated to be better lighted and better paved and cared for than any other. 
If he has relatives, he is ever on the watch to find them public appoint- 
ments, or to put a little business within their reach. So long as he suc 
ceeds in having his own way in such matters, he is as mild as a sucking 
dove, and his good friends the public officials are only a little less perfect 
than angels. But it occasionally happens that his demands are too ex- 
acting and his wants too large to be complied with. A change then 
comes over the hitherto blissful scene ; and the official who has dared to 
have a will of his own is caused to feel that he has made a foe of his 
once very good friend. Little difficulties of an unexpected nature 
spring up in his path ; fault is fourd with arrangements which have 
previously been deemed entirely satisfactory ; doubts are raised here, 
fears expressed there, until the offender is made to realize that he is liv- 
ing in an atmosphere of wholly unmerited suspicion, and must either re- 
sign or live on in perpetual dread of dismissal, Troubles of this kind 
press with double weight upon the men in the smaller districts who hold 
dual appointments. He who is at once gas manager and clerk to a local 
board, or combines the duties of gas manager and surveyor, has many 
more points of contact with these self-seekers than any who occupies but 
one post. The opportunities for differences of opinion are thus multi- 
plied, and the difficulty of avoiding some cause of quarrel is increased. 
Take the case of a corporation, situated—well, never mind where. The 
gas manager is the servant of the town council, and discharges also (let 
us say) the duties of sanitary superintendent. It is really an extensive 
and populous district, with gas works requiring an average amount of 
attention and supervision, and with an abundance of work in the sani- 
tary department. Some time ago, indeed, the Loca! Authority deemed 
the duties of the latter position important enough to require a special 
and well paid officer to discharge them. They are now combined with 
the duties of the gas manager, who has the satisfaction of doing double 
work at the original remuneration, and without assistance of the slight- 
est character. The economical gentlemen who manage the affairs of 
this little Utopia have, indeed, cut matters so very fine that there is not 
even a clerk to copy a letter or a boy to take it to the post wken written 
and copied. Matters nevertheless went along pretty smoothly until it 
happened that the views of the sanitary superintendent with regard to 
certain improvements clashed with those of a member of the corporation 
who had an interest in the property needing reform. Since then, neither 
the gas manager nor the sanitary superintendent has done right ; and 
it is possible that the ratepayers of that district may lose an able, con- 
scientious, and hard-working servant, and that he may be driven against 
his will to resign a position to which, in spite of the hard work, he had 
become attached. 

Mention might be made of other troubles which fall to the lot of the 
provincial manager. One, shared by his ‘‘ big brother,” is that of being 
roundly abused for having the temerity to resist the demands made from 
time to time by the self-elected leaders of the workmen. This is by no 
means a serious matter, for strong language, or even bad language, does 
not hurt, though it is perhaps not altogether pleasant for a man to know 
that his actions are being misrepresented, and himself and all his rela- 
tives held up to public scorn and contempt in the little local market 
place. The chief trouble in such cases arises from the fear that the di- 
rectors or the committee may not stand by the servant who is fighting 
their battle. With members of corporations and local boards there is a 
strong and perhaps natural tendency to lean to what they may consider 
the popular side of any quarrel ; and the manager is not to be envied 
who, in such a crisis, finds himself deserted by those who should be his 
warmest supporters. The difficulty a good man frequently finds in get- 
ting adequate recognition of his merit is common to all professions. The 
plums are few, and there are many ready to claim them. If a man is 
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modest and-retiring, he is liable to be jostled to one side by those who are 
more enterprising and persevering than himself ; and he may grow grey 
and old without experiencing a feeling of the joy which comes from the 
consciousness that his labors have met with the reward they deserve. In 
some cases, even where the recognition does come, it is bestowed so 
niggardly, and in such a grudging spirit, that a taste of bitterness is left 
behind. This is frequently the case where popularly elected bodies have 
the control of large undertakings. Many men who fill public offices 
pride themselves solely on the ‘‘ economy ” of their administrations, and 
starve both the works committed to their care and the servants whom 
they engage. The so-called gain arising from this niggardly policy is, 
as we have frequently pointed out, more than counterbalanced by loss 
in other directions. But they cannot be induced to see it ; and the starv- 
ation process is likely to exist to the end of time. It is, however, hard 
on a class of men who, by education and training, are often qualified for 
better things, and on whom the slightest departure from the path of recti- 
tude is visited with terrible effect. A little more generosity and a some- 
what broader view of all questions would vastly improve that demo- 
cratic and popular government which is at once the pride and the danger 
of these times. 








[Read before the Annual Meeting of the National Electric Light Association. ] 
The Dangers of Electric Lighting. 
oe 
By Pror. HENRY Morton. 


When the development of electric currents on a large scale and at a 
small cost, first became possible by reason of the discoveries of Faraday, 
Wilde, Gramme, Siemens and others, the question of the dangers to life 
and property attending their use was brought prominently before the 
public; just as the dangers attending the use of steam, of rapid locomo- 
tion on railroads, and of dynamite, were brought to the attention of the 
world when thes? powerful agencies first left the experimental labora 
tory of the chemist or engineer, to take their part in the ordinary labor 
and business of life 

In each instance alike there was a class of people who took the narrow 
and impartial view that if an agency was dangerous it should. be ex- 
cluded altogether from public use or what amounted to the same thing, 
be surrounded with such exclusions and limitations as would rob it of 
nearly all its capacity for usefulness, and restrict all possibility of ad- 
vance and developement in its application. 

Thus laws were actually passed in England, on the first introduction 
of steam, limiting the pressure in boilers to 30 pounds on thesquare inch. 

The first railroad charter contained a clause limiting the speed of 
trains to 12 miles a hour, and when a speed of 30 miles was suggested it 
was ridiculed in a prominent journal of the day, as an idea simply in- 
sane, and it was said that people would just as soon be persuaded to al- 
low themselves to be fired out of cannon as to be hurled along at such 
fearful velocities, which would without doubt have the most disastrous 
effects upon the circulation of the blood and other vital actions. 

Some of us can also recollect the excitement produced and echoed in 
the press, on the introduction of dynamite, and the stringent laws re- 
garding its transportation, which in many cases only increased the 
danger to the public by occasioning its surreptitious conveyance in pass- 
enger and ordinary baggage cars. 

We shall have to be very young indeed not to remember the great 
popular excitement brought about by the daily press when electric light- 
ing first appeared in the streets of New York, and when flashes of flame 
were described as proceeding from a horse that had run against an elec- 
tric wire. 

In all the older instances matters have settled themselves in accordance 
with the laws of human progress and the diffusion of intelligence, and 
we now have boilers running at pressures of 140 pounds and upward, 
trains going more than a mile a minute, and gunpowder largely super- 
seded by dynamite. 

What is more, the accidents and injuries actually produced by these 
several agencies have been vastly less than those caused by the things 
which they replaced. 

A much smaller number of people are killed or injured by high pres. 
sure boilers than by low pressure ones. How rarely do we hear of the 
explosion of locomotive boilers which usually carry 140 pounds’ pres- 
sure ? 

The accidents to express trains are as nothing compared to those oc- 
curing with freight trains, and the loss of life and injury to passengers 
by rail, is insignificant in its percentage to the number carried, when 
compared to similar loss and injury incurred in the days of stage 
coaches. 

The same relation has been found between dynamite and gunpowder, 








the former having largely reduced the proportion of accidents and in- 
juries compared with the work done. Two lessons are very plainly 
taught by the facts of history above alluded to: 

Ist. The world is not going to be frightened away from a new and 
valuable source of power by the circumstance inseparable from the very 
nature of all powerful agencies, that it is dangerous if not adequately 
controlled ; but on the contrary will develop the new power to an ever- 
increasing and therefore more (possibly) dangerous intensity. 

2d. Intelligently managed and controlled, and therefore, in a sense, 
dangerous agencies, become the most efficient protectors and servants of 
man, and not only aid him in his mission of subduing and utilizing 
nature, but actually protecting him in his work. 

Without the ‘‘dangerous” agencies, man would be reduced to the 
lowest condition of savagery where he would be at all times helplessly 
at the mercy of the ‘‘elements” or the blind forces of nature. 

With them he not only defies and subdues the beasts which would 
otherwise be his superiors, but even conquers and renders tributary to his 
comfort and advancement those vast forces which control the entire 
matter of the universe. 

Applying these lessons taught by the great history of the world in 
parallel cases to the problem of the distribution and use of electricity, 
we see in the first place that the way to deal with its dangers ought not 
to be the timid, obsolete way of prohibition, or of unintelligent restrict- 
ion, such as that which proposed the exclusion of locomotives from rail- 
roads or the limiting of their speed to 12 miles an hour ; but the sensible 
way of providing adequate safeguards to the new power and with these 
allowing it to follow its natural line of development and growth into 
higher and higher ranges of intensity and consequent efficiency. 

Itis too well known to all,to need statement, that the methods thus point- 
ed out by history and taught by experience, have not been by any means 
universally advocated or followed, and that while many have loudly de- 
manded the exclusion of powerful electric currents the limitation of 
their intensity to what they suppose to be necessarily, harmless ranges, 
the users of such electric currents have in too many cases neglected the 
most obvious precautions. 

It is only fair to say in explanation of this latter statement that this 
neglect has in many cases been brought about by obstructions thrown in 
the way of good work by those who were exciting themselves for the 
total abolition of dangervus currents, and who like certain ‘‘ total absti- 
nence ” advocates, objected to every mitigation of the evil they attacked, 
because any such improvement weakened their case against it. 

As regards dangers to property from fire, the matter fortunately fell 
at an early period into the hands of the Board of Fire Underwriters, who 
in a judicious and business-like way investigated the subject, and formu- 
lated such rules as have proved eminently satisfactory, and have proved 
that under proper regulation as to good work and means of protection, 
electricity is by far the safest meaus known to us for the distributing 
and development of light, so far as fire-risks are concerned. 

In view of the satisfactory results thus obtained I regard it as a fortu- 
nate circumstance that the other part of the problem, namely, that re- 
lating to dangers to human life, has been recently taken in hand by a 
similar organization known as the Employer's Liability Assurance Cor- 
poration. 

This association, after collecting a mass of material from a great 
variety of sources, has some time since formulated a series of rules for 
the protection of those employed in erecting and operating electric ap- 
paratus involving the use of powerful, and, therefore, dangerous cur- 
rents. These rules have been examined and approved by several of the 
managers of prominent electric companies, and so far it would appear 
as if no accidents have resulted from the use of electric currents where 
these rules have been followed, and that most if not all the accidents 
which have occurred would have been prevented had these rules been fol- 
lowed and obeyed. 

Having had something to do with the framing of these rules it is my 
chief object in presenting the present paper to secure their criticism by 
those best able to perceive their imperfections, and such suggestions as 
may lead to their beneficial modification or extension. 

I therefore quote them as follows : 

‘* 1st. Do not touch or handle any electric wire or apparatus of any 
sort while standing on the ground or while in contact with any iron 
work, gas or water pipe, or stone or brick work, unless your hands are 
covered with rubber gloves, and you are provided with such properly 
insulated tools as have beon declared to be safe and in good order by the 
electrician or other competent officer of this company. 

‘* Tf it is at any time necessary to stand on the ground, or any surface 
not insulated from the ground, while handling electric wires or appara- 
tus, rubber boots or an insulated stool should be used, 
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‘Pn moving wires, hanging on or lying over electric light wires, 
Jamps or fixtures, use a dry hand line. 

‘“ 2d. Never handle any electric wire or apparatus with both hands 
at once when this can be avoided, and if it is necessary to do so, be sure 
that no current is present, or that one or both hands are protected by 
rubber gloves or other efficient insulation. 

‘*3d. When handling line wires, treat each and every wire as if it car- 
ried a dangerous current, and under no circumstances al ow yourself to | 
make contact between two or more wires at the same time. | 

‘4th. Never open a circuit which has been in use without giving | 
notice to the superintendent or whoever is in charge, of your intention | 
to do so, ahd at the same time request that the same line be opened at | | 
the main station, and kept open, until you have given notice that your | 
work on that line is complete. | 

‘5th In the dynamo room never go near the belts or dynamos, cred 
touch any apparatus unless you are fully informed and instructed how | 
to do so. 

‘Tools used by linemen should be provided with insulating handles | 
of hard rubber or other equally good insulator. It is the duty of each 
lineman to look after his own tools and see that they are in good order, 
especially as to their insulation. 

‘6th. Lamp trimmers, and others engaged in the care of lamps, must 
see that the switch putting the lamp in circuit is turned off before they 
handle the lamp in any way. 

‘*In construction work a space of at least 20 inches must ‘be left be- 
tween the holes for pins on the cross arms, so that a lineman may get to 
the pole and work without danger.” 

The same insurance association has collected the authentic records of 
a number of so called electric accidents or accidents happening to the 
employes of electric companies. I have now before me the abstracts of 
91 such cases. 

The first that*presents itself in looking over this set of abstracts is that 
very few of the accidents are inany way attributable to electricity directly, 
but would have occurred had the establishment in question been any 
kind of a factory where power was being used, or any place where heavy 
objects were being moved. A few examples will illustrate this, thus: 

No. 1. While steadying with a pike-pole a large electric light pole 
which was being placed in position, a passing ‘‘ low-gear,” belonging to 
the Standard Oil Company ran over ankle. 

No. 2. While assisting in hoisting a stick of timber from the street to 
the second floor of electric station, was injured in right foot by having 
the stick fall upon it. 

No. 9. Was going to dynamo, stepped on iron plate temporarily 
covering a belt hole in floor. The plate tipped and he fell partly through 
the opening, injuring himself internally. 

No. 17. Was oiling rocker shaft of engine near fly-wheel ; leaned 
back too far and was struck on head by spider’ of fly-wheel. 

The above are fair samples of the rest, and in fact out of the 91 cases 
but 15 (or about 164 per cent.) have any direct relation to electricity. 

As I have already mentioned, of the 15 cases in which the injury was 
in any way caused by electricity, there are none in which the action 
would not have been avoided if the above quoted rules had been ob- 
served. Thus, beginning with the first in order as arranged in the ab 
stracts, all before it having no direct connection with electricity, we 
have : 

No. 11. While removing the wire from a Brush dial or regulator 
which had become short-circuited, was slightly burned on two fingers of 
right hand. 

In this ease the beneficial effect of rule No. 2 was manifestly expressed, 
and had the spirit of rule 7 been complied with, even the slight injury 
experienced would have been avoided. 

The next in order is No. 20. Was putting carbon in electric lamp 
which was out of order and failed to burn. Received charge of electric- 
ity which caused him to fall down from step-ladder on to radiator. 
Two ribs broken. 

This would clearly have been avoided by an observance of rule 7 

Time will not permit me to quote all the 15 cases, and I will therefore 
only repeat that they would all of them have been avoided by a strict 
observance in form and spirit of the seven rules of direction quoted 
above. Of course I do not mean to imply by this that these rules are 
perfect or complete, but only that they seem to be in the right direction 
and to furnish a starting point from which further developments may 
proceed. : 

No one having an elementary knowledge of electricity as it existed 10 
years ago needed or needs to be convinced of its power to do harm 
where all safeguards are removed, and the occasional declarations of its 
harmless character which have been uttered can only be accounted for 


by reference to that combative disposition which impels some minds al- 
| ways to take a view in opposition to any which may be expressed, and 
gives birth now and then to a book or pamphlet disproving the law of 





gravitation or the solar origin of light and heat. To say this is, how- 


‘ever, far from agreeing with the other extremists who would banish 
electricity from our daily walks and occupations, or place it under re 
\strictions which might render it harmless, but which certainly would 


render it relatively useless for the countless purposes in which its e(li- 
ciency demards its full development. 
The true opinion is that which is supported by past experience, and 
which advocates the fullest development of power to which this agency 
can attain, combined with the use of all the means of protection by 
which human intelligence can protect itself while using to the utmost 
this potent and therefore dangerous weapon in our victorious cont st 


' with the inimically destructive forces of nature. 








[Concluded from Page 334. | 


LA lecture delivered by Prof. Elihu Thomson before the American Institute of Electrical Enyi- 
neers. } 


Phenomena of Alternating Current Induction. 
—_ : 
It will readily be seen from what we have shown that we have a me- 
chanical effort exerted tending to drive away this closed conductor. We 
could easily use that mechanical effort to produce a movement from al- 
ternating currents. We can, in fact, use it to produce a rotary motor 
which turns continuously by simply being supplied with an alternating 
current. We can use it in the measurement of alternating currents. It 
has been applied to meters, to regulators, to motors, andin various ways. 
But it is not my purpose to go into the detailsof its application this even- 
ing, as we have much other matter which will take up the time. | 
would simply say that motors have been made which run with consid- 
erable power, and which appear to havea fair efficiency, and at the 
same time are self-starting—based on the principle of simply closing a 
circuit when it is in the proper relation to the alternating current coil, 
allowing it to be repelled to a distance away, then closing another cir- 
cuit, and so on, making what is called the transformer type of alternat- 
ing current motor. Now we have come to another department of the 
subject growing out of the experiments which I showed with this ring 
and the other ring. I have shown that if one ring be placed over the 
coil and another ring be brought under it there is a tendency to attrac- 
tion. An attraction is exerted which brings the one ring directly over 
the other ring. Evidently we could use this vrinciple also as a source 
of motion, because these two parallel currents may be made to attract 
each other, but the limit of the movement is at once found. When the 
rings are parallel substantially they cannot move farther—they cannot 
get any nearer than when they touch. But we can so modify these 
effects as to produce a continuous rotation, and I will show a few in- 
stances of that. I may take a copper disc mounted on pivots and this 
copper ring. [ place the ring here over the coil and the pivoted disc 
alongside. Perhaps I can work it at an angle so that the effect may be 
better seen. (Fig. 7.) It occurs with greater vigor in this position ; the 





(RON Ose 
\ 


(ROW FINE N, «© 





COPPER OSC 





rie 9 


revolution becomes very rapid. I have only then to put this closed cir- 
cuit ring over the other or inducing coil ; modify the field by placing it 
there, and then put this rotating disc in front of the magnet there, above 
or below the ring—it does not matter which. If I put it above I get the 
effects of rotation, and if I put it belowI get the same effects precisely — 
either one side or the other this ring may go and the disc is set in rota- 
tion. This dise is in essence nothing more than a series of rings which 
can be thrown into parallelism or attempted parallelism with the first_ 
ring or band, and then finding new material to one side, and which has. 
not got into parallelism, a renewal of the action goes on and results in 
rotation of the disc. But I wish to call attention to one fact, that if | 
put the ring exactly concentric with the inducing coil I do not get such 
effects ; I must displace it laterally. No movement occurs if I place it 
exactly concentric—it is difficult to find that point in this case—and if. ! 
err ever so little the dise begins to revolve. If I carry it over to tle 
other side the disc revolves in the other direction. The effect is very 
easily obtained also by substituting for the ring a plate of copper (Fig. 
8,) That is, the plate is virtually axing or a set of rings, as well as the 
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disc, and if I place this sheet of copper in front of the pole the actions 
are the same as before, and if I wish to reverse the action I place it on 
the other side. In fact any closed circuit that I may make or bring into 
position in this field will so modify the field that the dise will be set in 
motion. It is not necessary at all that we use a copper disc. We may 
use an iron disc ; butthen we will notice something quite different. The 
iron dise is vigorously attracted, and we have to be careful not to let it 
be pulled down. You see the iron disc is now in rapid rotation in the 
same way, and is reversed in the same manner as with the copper disc, 
but there is areal difference between iron and copper in this connection, 
as we will see. I will put this copper disc here vertically to the ring. 
Now it has come to rest in a balanced position. It does not rotate, but 
it does rotate if I put itdown in this position, parallel with the field 
modifying ring. Let us take the iron instead, and there is no trouble 
about the iron in the vertical position. Hence you see we have really 
a difference after all. The copper and iron do work alike, but they do 
not work alike altogether. Now, the fact is that we have come to deal 
with two different phenomena in these cases. This copper works when 
it is parallel with the plate or closed ring because its action depends on 
the circulation of currents in the plane of the disc, which cause it to ro- 
tate. The iron will work just as well one way as the other way, and at 
all angles, because it does not depend for its action upon currents that 
are set up in the iron, but simply on the property which iron has of not 
changing its magnetism until it is forced to. That is, it has the property 
sometimes called by the term magnetic friction—magnetic lag, or the 
more modern term ‘“‘hysteresis.” It is not exactly like air in its mag 
netic capacity. It has, in other words, a tendency to remain magnet- 
ized as it was, and so resists change when we place it in a field which 
forces it to change. We place it in front of a pole which does not re- 
main north or south, but which is constantly changing from north to 
south, and at the rate of about 250 times a second of change. Hence, if 
the lower part of the iron disc gets magnetised north and the top be- 
comes south, instantly, if this dise cannot accept the new condition of 
reversed poles from the core below with great readiness, it is evident 
that the polar part of the disc wants to leave, and the new portion, 
which has not been given a magnetic polarity, will tend to be brought 
into play instead. But when we place the disc over the inducing coil or 
core in this manner in a vertical plane, it simply oscillates a little and 
comes to rest. It does not know which way to turn. It might just as 
well go out one way as the other, but now this ring or closed circuit de- 
cides the question. The copper plate decides that the iron shall move in 
one certain direction. Now, we may analyze this action a little on the 
blackboard, because here we shall find a key to all these actions. We 
will take our magnetic pole which is changing north and south, and we 
will take our sheet of copper partly covering that magnetic pole. Take 
the disc of copper and place it above. Now, if this pole is north this 
lower edge of the disc will be south. If this pole is south then this 
lower edge of the dise will be made north. All above the lower part will 
become of the other polarity—if south, north up here; if north, south 
up here. But when we put this copper plate or ring into place it 1s in- 
ductively acted upon by the pole so as to produce currents in its plane. 
These currents are not extinguished when the inducing currents are, but 
are retained for a moment after the former cease and are ready to re- 
verse. Consequently if the current has produced a certain polarity here 
in the lower edge of the iron disc, that current in the plate of copper 
will attract the magnetism, as it were, and pull it towards its own cen- 
ter. The polarity, if south or north, in the disc will be drawn here 
towards this plate or ring which tends to retain the current which was 
induced in it. The under side of this ring or plate will be opposite in 
polarity to that which induces the current, but the upper side will be of 
the same polarity as the pole of inducing coil just after the impulse of 
current in the inducing coil is ready to reverse. When we use a cop- 
per disc and lay it down horizontally, then we have two sets of parallel 
currents—rings slipping one over the other, and a renewal of the effect 
continually with every alternation. 

I could amplify the disc experiments to a very great extent. Two cop- 
per discs may be taken. Now, if my explanation is right, it does not 
really matter which of these is moved. In other words, if currents are 
set up in this dise which are attracted by parallel currents in the other 
dise, both should move continuously in a direction to bring these cur- 
rents together or toward each other. I therefore put this copper disc 
over the pole on that side, and this other one on this side, and you will 
see that both of them are set in rotation. We are really shading the 
pole with two discs, and they are revolving in opposite directions. The 
copper dise may be affected by the iron disc and both revolve. (Fig. 9.) 
But if I modify the experiment so as to place this copper disc over the 
pole in this vertical position, and this iron disc in the horizontal position, 





there is no effect on either disc, but if I take the iron and put it in the 
vertical position, and the copper horizontal, both of them will revolve 
after I get the right conditions. My iron disc is not very well balanced. 
Both dises you see are revolving, but now the iron disc is at right angles 
to the copper. We could, of course, by properly arranging matters, set 
a whole mass of discs in operation in different directions, according to 
the conditions which were chosen. This alternating magnetic field ex 

tends away out into the air here, and we could fill it full of discs, pro 

vided we did not cut off the field, and they would all be set in motion 
accordingly. 

There are some other curious effects, however, produced in extending 
this disc experiment. Here is an ordinary steel file. If I take this cop- 
per disc and lay the steel file across the magnetic pole in this manner, 
and then hold the copper disc near it, we see that the steel file has the 
property of setting the disc in motion. If I take two discs and place 
them over the steel file at the opposite ends, you will find that they will 
revolve as though they were geared together—one out this way, and one 
out the other way. And as above, an iron disc placed in this vertical 
position over the file will revolve ; or we may place it in the horizontal 
position and it revolves. Here the effect is the magnetic effect—not the 
current effegt—and with the two iron discs the rotation of both of them 
is produced as you see, whether they lie in that plane or in any plane in 
respect to the file. (Fig. 10.) 
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It is not even necessary to get this rotary action that we should use 
the file. We can take the copper disc, place it over the pole flatwise, 
and then simply bring another core of soft iron over the pole, but dis- 
place it a little from the axis of the other core. And you see we get vig- 
orous rotation. In fact, this is a principle I have used in making, with 
some success, a small alternating motor. By simply displacing the 
poles and putting a copper circuit between, the rotation may be made 
continuous, and by multiplying the number of poles a considerable ex- 
ertion may be obtained. 

Cast iron behaves like steel in this connection. Here we have a curi- 
ous instance of a cast iron ring on which I have simply wound a little 
closed coil. I place this ring over the alternating pole, say in this man- 
ner, symmetrically. I get no tendency to rotation in this iron dise. I 
have placed the closed coil at the opposite diameter from the inducing 
pole. If I make the placing unsymmetrical, however, so that the coil 
is on one side, then you see I get rotation in the concentric iron dise, 
but not very brisk. I simply put the iron dise in position, and find that 
the magnetism in travelling around this ring turns the disc, while this 
portion of the ring which is covered with a little closed coil prevents the 
magnetism from creeping around the ring in such direction that we do 
not get the opposing or balancing effect which would stop the disc. The 
closure of circuit of this coil simply prevents the propagation, as it were, 
of the waves of magnetism from the alternating pole in this direction at 
the same rate that they goin the other direction around the cast iron 
ring. Consequently we have a rotation of the disc in this direction, and 
showing us in a different way what we are getting with the file. (Fig. 
11.) We were getting waves of magnetism which passed out along the 
file in each direction, and which took some time to so pass, that is, be- 
ginning in the middle of the file at the pole, and moving out and only 
reaching the end after a little interval; the reason being that the file, al- 
though it is not surrounded by closed circuits, as is the case with the cast 
iron ring, has another property which I mentioned before—magnetic 
friction—which opposes quick changes of the magnetism. It uses up 
force to effect such a change. It warms, not by induced current, but by 
the effort of the field to turn the molecules first one way and then the 
other in producing opposite polarities. The actual result of that action 
is as follows: We will consider the instance of the file. That we will 
suppose 1s laid across the pole. When the pole is south, the file would 
be north at its center. When the pole changes to north the north in the 
file splits, as it were, and moves outward; while the center becomes 
south, and the two norths travel out along the file oppositely, and being 
north poles they, of course, are surrounded by magnetic lines, and in 
fact are moving consequent poles for the time being. 

Now we may put here a disc of copper or iron, and these magnetic 
poles or lines are sweeping along the file. They act like magnetic 





brushes that are brushing the disc around, and they disappear in closing 
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themselves up or neutralizing, as it were, at the ends. That is, when a 
pole in travelling goes so close to the end of the file it is so near an oppo- 
site pole as to neutralize it, at which moment the action ceases so far as 
those lines are concerned, and a new set are sent out to travel along, 
and this goes on continuously at every wave of alternating current. 

We have an example here of a little alternating motor of a very small 
type, which is built up on the principles we have been showing, only 
we have a different form of magnet. In this case I have a circular 
core. That is, I have a ring of iron which would return on itself; but 
I have cut a slot through it of about } in. in width. On the sides of the 
slot I have placed copper circuits which are closed—closed bands in 
which currents can be produced. But I have offset them so that there 
are more on one side than on the other—so that the poles are shaded on 
one side and not on the other. If I introduce a copper disc into the 
slot here and put on the current, we will see that we have an alternat- 
ing motor produced (see Fig. 12), and it exerts some power. This ma- 
chine, however, I use for another purpose. I have two coins, and one 
of them I lay on my hand in this fashion just below the slot, and it is 
drawn in and thrown violently out, up through theslot. (Fig. 13.) In 
other words, the silver coin tends to do what this disc did—continually 
move up through the slot. But this disc may be regarded_as a lot of 
coins stuck together, and consequently we have continuous movement. 
Here we have only one disc. But we will try the other coin. With 
that we get no such effect. It is a counterfeit. But listen (ringing the 
coins), there is not very much difference in the ring. One might easily 
be deceived. But the machine knows the difference. The silver of the 
genuine coin is a good conductor. Silver, even with an alloy of a baser 
metal, like copper, retains a large portion of its original conductivity. 
Consequently the currents induced in the silver are much more consid- 
erable than can be induced in this base coin, which is not so good a con- 
ductor. Anything that imitates silver does not come anywhere near it 


in conductivity, especially if it is expected to weigh as much as silver, 
in which case lead is generally one of the constituents ; and this alloyed 
with other metals is still worse. I keep these coins in separate pockets, 
as you see. 

Now, there are some other curious effects of rotation which are rather 
modifications of what has already been shown, but they are certainly 
curious. They are explained on the same grounds which explain the 
rotation of the disc, and to which I have referred; but from their 
uniqueness they are perhaps more interesting in some ways. They are 
certainly in a popular sense more interesting, because the actions are 
somewhat unexpected. Here is a hollow copper ball. I place a brass 
plate over the alternating pole, and it projects not two-thirds over. I 
place the copper ball on the plate, and you see the copper ball at once 
spins. Placing it on the other side it spins in the other direction. It is 
behaving just like a copper disc placed over another disc. Here is a 
little one, a smaller ball, the spinning top of the future. 

You have heard the old rhyme about the dish running away with the 
spoon. I am going to have it modified in this way : I have a brass dish 
here which will run away with the cup. We have the same spinning- 
top effect. It is not at all necessary that we use a plate for that purpose. 
I showed you some time since the equivalency of a plate with a ring, 
and I shall now merely make a momentary substitution of this copper 
ring with a mica sheet, to rest the bodies on, and you will find that the 
copper ball spins in that ring as though placed on the plate. Buta more 
surprising effect is yet tocome. I shall have to put on a guard rail to 
the apparatus in this case to prevent the ball running away from us. I 
have two glass pins in a plate which partly shades the pole, and I lay 
the copper ball against those pins. The ball rotates over this way and 
actually overcomes the friction of its lower side on the plate. It has to 
turn on a horizontal axis and its equator rubs the shielding plate. The 
action is very vigorous, as you see. (Fig. 14.) 

One of the nteresting modifications of this experiment we will attempt 





to show. It is somewhat analogous to the experiment of the lamp im- 
mersed in water. I put over the core a vase of water. We have the al- 
ternating current on. But you see there is no action of the ball. It re- 
quires that we place underneath a shading disc. Now, we have a rota- 
tion of the ball in the water. This may become quite vizorous, and we 
obtain extra vigor by putting a copper ring in the water. This is a pret- 
ty modificaticn of the other experiments, and has this advantage, that 
the ball keeps cool. In the other case the ball gets warm. The currents 
are so energetic that they actually warm the ball. Now the ball is ro- 
tating right in the copper dish, and sometimes when we get sufficiently 
vigorous action the dish and the ball both are set into vigorous rotation. 
Now the dish is going about or turning. We might fill the water with 
small balls. I have had three of them in operation at one time rotating 
in different ways. (Fig. 15.) 
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One or two more experiments in this direction. I here have mounted 
a somewhat different arrangement. I have a little wheel or rim of cop- 
per with an iron interior. That is, it is like the armature of a dynamo 
wound with wire or covered with a conducting envelope. We place a 
wedge of iron on the pole and then I shall bring this on the one side or 
the other of the edge of the wedge. You probably cannot see the ac- 
tion, but you will perhaps take my word for it, that the little wheel is re- 
volving very rapidly, and if I put it on the other side it revolves in the 
other direction as though a jet of something were shooting off that edge. 
This jet is nothing more than the travelling system of magnetic lines. 
You are all familiar with the gyroscope—the instrument which you had 
generally to spin by winding a cord and pulling it off the shaft. Here 
is a gyroscope which is the gyroscope of the future. You do not re- 
quire a string or battery, except the alternating current field. You do 
not require any connection with the instrument. I put a center for it to 
move on in the magnetic pole. Already the little dise is rapidly revolv- 
ing and I will let go of it in the ordinary way of the gyroscope, and 
you will see it turns about. It will get up to quite a speed in a little 
while, and then you will see that the gyroscopic action is very beautiful- 
ly manifested. Now the thing that causes rotation in this case is the lit- 
tle inclined frame holding the wheel. It does not lie, as in an ordinary 
gyroscope, horizontally, but it lies in an inclived position. The wheel 
is simply a copper wheel with a laminated iron core supporting the cop- 
per ring. It is getting up a very high speed now, and the gyratory ro 
tation is consequently slow—one of the phenomena of the gyroscope 
(Figs. 16 and 17.) To reverse the rotation I would do as with any gyro- 
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scope—simply move the weight so as to bring the balance outward in- 
stead of inward, and then the rotation would be opposite in direction. 
Now the rotation is in the opposite way. I have oversef the gyroscope 
by putting the weight out from the pivot so as to overbalance it. 

Dr. Geyer—Have you ever taken the weight off altogether ? 

Professor Thomson—I haven't tried that, but it is possible, I think, 
with very high speeds. But if I take the weight off the copper frame it 
does not retain its angular position. I need the weight to hold it in 
place. I must have the angle of the frame preserved. The deflective 
action comes into play to turn this circuit to right angles. With this 
experimental illustration we see that a curious series of phenomena are 
manifested by alternating magnetic fields. 

There is but one other statement I wish to make before closing, and 
that is as to the marvelous capacity for the transfer of energy which an 
induction coil possesses. If we could-imagine an induction coil, that is, 
a coil composed of a winding, which acts to produce currents in another 
winding, carried to a very low temperature, we could have the resist- 
ance of the copper to the passage of the current almost obliterated. Then 
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we would find that we could load the copper coils with an enormous 
amount of current. They could probably be made of tubes and refrig- 
erating fluids passed through them. We would tind the actual amount 
of energy which could be conveyed from one circuit to another by a 
moderate-sized coil and with a core of very moderate dimensions—that 
is, with an iron core and a magnetic circuit of very moderate dimen- 
sions, would be counted by thousands of horse power. Our experience 
has taught us that even under ordinary conditions it is nounusual thing 
to transfer 30 or 40-horse power through a magnetic core which a man 
can easily lift, and do it efficiently and well. The iron part of the ap- 
paratus has very little to do with the action. We could take it out alto- 
gether if we could refrigerate our coils and wind the two coils close to- 
gether. The induction coil is probably one of the most striking examples 
or proofs, we may say, of the fact that the actual mode of transference 
of energy along an electric wire is not through the copper of the wire ; 
it is through the medium outside of the wire. The modern view of elec- 
tricians, gradually becoming more and more credited, is that the wire is 
merely the core of aset of disturbances which are really propagated 
around it. That is (illustrating), if we have a wire conductor carrying 
a varying current, that current is merely an incident of something 
which is going on all around in the space surrounding the wire, in the 
ether—in the medium which surrounds all bodies, and which fills all 
space. Now, it is manifest, if this be true, if the varying current is 
merely an incident of this propagation of energy in that medium—put 
another wire there and you ought to have a current as an incident of 
the propagation, and if you coil those wires up together so as to make a 
coil in which two conductors lie side by side, as in an induction coil, if 
the propagation of energy is thousands of horse power, and this current 
in the center an incident of that propagation, thousands of horse power 
may be represented by the currents, of which this is an incident, too; or, in 
other words, the two circuits are in the same relation exactly to that thing 
which represents or carries energy. The primary circuit and the sec- 
ondary circuit are really immersed in the thing which is conveying elec 

trical energy, the wire merely serving as a center around which the en 

ergy shall be propagated. I thank you for your attention this evening, 
and if I have not been very scientific, I hope I have shown some things 
which have been of some little interest. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
to 
THE proprietors of the Pennsylvania (natural) Gas Company have 
sent out notices to the effect that on and after October 1st residents of 
Jamestown, N. Y., and vicinity, will receive their supply of gas for fuel 
only through meters. This order has been received by the people with 
a fine show of indignation, but all their storming will have no effect, 
since it is not to be supposed that the Philadelphia Company can be pre- 
vailed on to keep up a losing business. 


THE Mayor of Parkersburgh, West Virginia, who was instructed by 
the Council to investigate and report upon the feasibility or good policy 
of engaging the city in the operation of a municipal. electric lighting 
plant, is said to be opposed to the project. It is our opinion that the 
further he goes into the subject the stronger will become his disinclina- 
tion to sanction the scheme. 





WE understand that the proprietors of the San Antonio (Texas) Gas 
Company have met with such success in the development of their elec- 
tric hghting annex’ that an increase in the capacity of the same— 
amounting to about 50 per cent.—has been determined on. If this is so 
the Company will be able tosupply 2,250 incandescent (16-candle power) 
lamps. The Westinghouse apparatus is in use at San Antonio. 





Under the agreement between the authorities of Newark, N. J., and 
the gas companies of that city, the latter will put down something like 
4 miles of gas mains this fall. The mains, according to the ward dis- 
tricts of the eity, will be thus apportioned: Sixth Ward, 1,500 feet; 
Eighth Ward, 5,000 feet; Tenth Ward, 1,000 feet ; Eleventh Ward, 
3,500 feet; Twelfth Ward, 2,800 feet; Thirteenth Ward, 3,000 feet; 
Fourteenth Ward, 2,800 feet. : 


AT a meeting of the Fire and Gas Committee, Toronto (Canada) City 
Councils the opening of tenders for the public lighting was the feature. 
The Toronto Electric Light Company, on the basis of a supply of 800 
are lamps, made the following propositions: For 1-year contract, 38 
cents per lamp per night ; 2-year contract, 334 cents; 5-year contract, 
293 cents. This is on the basis of 2,000 candle power and 3,932 hours of 
lighting. A second electric tender, proposing the employment of the 
Westinghouse system, was rejected, because the necessary certified check 
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did not accompany the proposal. The Consumers Gas Company sub- 
mitted the following propositions—the first series being based on the 
idea of the Company’s performing the entire lighting of the city: 

For two years.—Lamps fitted with burners consuming 4 cubic feet 
per hour, and a total service of 4,297 hours, $19.50 per lamp per annum; 
for total service of 3,932 hours, $18.35 per annum; ordinary gas lamps, von- 
suming 5 cubic feet per hour, $22 each per annum; Lambeth high-candle 
power lamps, consuming 25 cubic feet per hour, $77.50 each per annum. 

For three years.—Ordinary lamps, 4 cubic feet per hour, $19 per an- 
num ; lamps using 5 cubic feet, $21.50; Lambeth pattern, $75.75. 

For five years.—Ordinary lamps, $18 ; 5 cubic feet, $20.50 ; Lambeth 
pattern, $72.50. 

On a basis of the maintenance of 2,000 lamps, the Company’s propo- 
sitions were : 

Two years.—Ordinary lamps, 4 cubic feet, $22 per annum; ordinary, 
5 cubic feet, $24.50; Lambeth pattern, $80. 

Three years.—Ordinary lamps, 4 cubic feet, $21.50; 5 cubic feet, $24; 
Lambeth pattern, $78.25. 

Five years.—Ordinary lamps, 4 cubic feet, $20.50 ; 5 cubic feet, $23 ; 
Lambeth pattern, $75. 

When the tenders had been read it was resolved to refer the bids for 
report to a committee consisting of Alds. Bell, Maughan, Shaw, Mac- 
donald, McDougall and Frankland. 





THE plant and franchises of the Georgetown (Ky.) Gas Company 
have been purchased by the Georgetown Water Company, the proprie- 
tors of the latter also being the owners of the local system of electrie 
lighting supply. The capital stock of the Gas Company was $22,000, 
and the combined capital of the consolidated enterprise is $100,000. 





‘*DgeaR JOURNAL: On Wednesday, of this week, the annual election 
of the Worcester (Mass.) Gas Light Company will be held, when, in ad- 
dition to the usual routine business transacted on such occasions, the 
shareholders will be called on to vote on a proposition for engaging the 
Company in the business of supplying electric currents for light, heat 
and power purposes. Also, to authorize the issue and sale of 2,000 
shares of new stock, to enable the Company to go on with the proposed 
new venture. I say proposed, but in reality it can be taken for granted 
that the determination to so engage has been virtually reached, else why 
should the call be made to include means for raising money, etc. The 
whole truth of the matter is that the Worcester Gas Light Company and 
the Worcester Electric Light Company have agreed to consolidate their 
fortunes, in proof whereof I forward you the inclosed clippings.—OB 
SERVER.” The clippings (from the Worcester Spy), dated September 4th 
and 5th, respectively, are appended : 

‘*A consolidation of the Worcester Gas and Electric Light Companies 
is probable. At the annual meeting of the Gas Company, September 
17th, the 170 or more stockholders will be asked to authorize the Direct- 
ors to engage in furnishing electricity for light or power, and to increase 
the capital stock from $500,000 to $700,000. President Lamson, of the 
Gas Company, says that the Directors have reason to believe that if the 
stockholders granted the authority asked for, a satisfactory bargain could 
be made with the Electric Light Company for the purchase of its plant. 
‘This is the way the Directors look at it,’ continued Mr. Lamson. ‘ The 
Gas Company is in a prosperous condition. Its business has increased 
30 per cent. in 2 years, and its stock pays 8 per cent. Meanwhile, I 
think, the public will generally admit that we have furnished gas of 
good quality and full supply, and have lighted the city well. Worces- 
ter is growing, the gas business is good, and so is the electric light busi- 
ness. Combine both under one management and each will gain 
by economy of management and by the experience of those who 
have had charge of the separate branches. Each can work to better 
advantage in combination than in competition, and the public will be 
better served. Owing to the great increase in our business we have 
been compelled to enlarge our works. We have been engaged in this 
for more than a year and the new apparatus will not be finished till 
next year. We are building a new retort house of great capacity, and 
are putting in a large set of exhausters and condensers, and a large sta- 
tion meter. Our residual products, especially coke, accumulate with 
great rapidity, and we think we see in the electric light business a way 
of disposing of some of them. Like all the larger companies in the State, 
we can see that it is to our advantage to go into electricity, and we hope 
to do it.’ Being asked if a consolidation with the other company could 
not be effected, whether the Directors would establish an electric plant 
of their own, Mr. Lamson replied : ‘ That question goes further into the 
matter than I am at present disposed to discuss. .The Directors need 
only the authority of the stockholders to supply electric light. As to 
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the details of the manufacture, we have power to do as we see fit. )and run through the winter with the slight repairs that my regula: 


Whether we make electricity or gas, we intend to have one of the best 
plants in the country. Two years ago the Electric Light Company 
made advances to us looking toward consolidation, but for various rea- 
sons we could not then see our way clear to consider the matter, and it | 
has since been in abeyance till a short time ago. The occasion now 
seems ripe for the union.’ President T. M. Rogers, of the Electric Light 
Company, when appealed to on the subject, said he believed it was for 
the interest of his own Company and that of the Gas Company to unite 
—the capital of the former is $200,000, just the amount which it is pro- 
posed to add to the capital of the Gas Company. ‘ We have,’ said Mr. 
Rogers, ‘an uncommonly good plant, and I hope to see the entire city 
lighted by gas and electricity and the unsatisfactory gasoline lamps 
abolished. The lighting business is our business, and an improved 
service will benefit the city. We began seven years ago with 75 lights. 
Now we have 500 lights, and our capacity is very much larger than that. 
A dynamo to furnish a suburban circuit of incandescent lights of small 
candle power could be very easily accommodated for the purpose of 


supplanting the gasoline lamps. As to our earnings, I want to say this. 
Our capital has been increased from $100,000 to $150,000, and to $200,000, 
and we put in no water. It is all good, honest money. Our dividends 
have averaged 4} per cent yearly. All earnings above this have been 
put in the plant. The electric light business has been good, but I am 
not willing to ti ustto memory and say how much has been earned above 
the dividends anJ put into the plant. Our regular statement has been 
submitted to the Gas Commissioners and will soon be made public. 
The advantages of consolidation are many, from our point of view, but 
the most obvious is the utilization of the Gas Company’s coke, which we 
shall be able to burn in our peculiar furnaces. That will be an advan- 
tage to both.’” 





THE new up-tuwn office (it is at No. 434 Maine Street) of the Quincy 
(Ills.) Gas Light Company is one of the handsoment places devoted to 
business in that city. However, it could not very well be otherwise 
when the affair was under the supervision of such a man as “‘ Gus ” Little- 
ton. Whatever he does is always well done. 


' CLOSE observers say that there will be a scarcity of natural gas this 
winter at Toledo, Ohio. 





Miss Mary C. Horr, daughter of Superintendent Hoff, of the Prince- 
ton (N. J.) Gas Light Company, is now Mrs. James McCormick, of this 
city. The marriage wus celebrated in St. Paul’s Church, Princeton, 
something over a fortnight ago. 


Mr. RaLPH WoopwarbD, formerly at the Waltham (Mass.) works, has 
accepted a responsible position in the works department of the Hartford 
(Conn.) City Gas Company. Mr. Harbison has thus secured the serv 
ices of a competent man. 


WE understand that the Joliet (Ils.) Electric Light Company and the 
Thomson-Houston Company, of the same city, have disposed of their 
plants, etc., toa Company called the Economy Light and Power Com- 
pany, which is backed by a syndicate, the principals therein being J. L. 
Norton, of Chicago, and J. E. Ingalls, of Joliet. The new Company is 
capitalized in $400,000, and it is to be managed by L. E. Ingalls, of the 
Westinghouse Electric Company. 





THE proprietors of the Doylestown (Pa.) Gas Company may put in an 
electric plant of the Edison type. 


THE Electric Light Company, of Laconia, N. H., has increased the 
rate for each 16-candle power incandescent lamp supplied, from 60 
cents to 75 cents per month, lights to be extinguished at midnight. 


Mr. W. C. ADAMS was interviewed recently as to the capacity of the 
present city gas works, of Richmond, Va., and as to the likelihood of 
the plant being able to answer satisfactorily the demands that will be 
made upon it this winter. In replying to his questioner, Supt. Adams 
said: ‘‘A very large amount of work has been done at the generating 
department of the works this year. Four of the old purifiers that were 
put in in 1872, when the maximum consumption of gas was about 400,000 


date the increased make of gas, the demand for which grows with each 
year. A new station meter, rated to pass 1,000,000 cubic feet per day, 
has been completed and is working satisfactorily. Ten benches of re- 
torts have been rebuilt and put in thorough order for the winter make. 
In fact every portion of the lower works is in good condition and fully 
equal to meeting the demands of a heavy fall and winter consumption. 
The large holder at the upper works is badly in need of repairs, but 
owing to the increase of consumption and the lateness of the season, and 


force can make. The holder capacity of the works is very limited, and 
I have in several of my annual reports called the attention of the Com 
mittee on Light, and the Council, as well, to this fact. Had the authori 
ties empowered me, as I requested on more than one occasion, to instal] 
an auxiliary water gas plant, I could, with one or two minor improve- 
ments, supply the city for some years from our present holders, with a 
gas of a higher candle power than that now distributed. The outlook 
for the coming winter for a large increas:: in the consumption of gas 
was never better.” 


SUPERINTENDENT KEPPEL, of the Tiffin (O.) gas works, was seriously 
injured the other day because of the antics of a vicious horse. 

THE two inspectors, who were appointed last spring by the authorities 
of St. Louis for the purpose of reporting any failures that might occur 
in keeping the public are lights burning in accordance with the lighting 
schedule, were discliarged last week. Reason: no money in the treasu 
ry applicable to the payment of their salaries. This work will now de 
volve on the police. 


HAVING heard that there was much dissatisfaction in Yonkers, N.Y., 
over the expensiveness and inefficiency of the system of are lighting in 
vogue there, we addressed an inquiry toa reliable party respecting the 
charges made, and the following answer was returned thereto: ‘‘ Elec- 
tric arcs were first introduced in the public street lighting of Yonkers in 
1886, on the offer of the Electric Company to make the cost of the same 
10 per cent. less than the gas lamps then in use. The offer put in this 
shape made it necessary to know how many gas lamps the are lamps 
could replace. The gas lamps then cost $13.92 each per lamp per year. 
Ten per cent. off this amount makes $12.53 per lamp per year, or about 
$1 and 44 mills per month. The monthly bills of the Electric Company 
for the past 2 or 3 years have been $224.49, which divided by the $1.044, 
gives 215 gas lamps at one time displaced by the electric lights. But on 
further inquiry I find that the electric lights left so many dark corners 
that great complaint was made, and the Common Council found itself 
compelled to order some of the gas lamps relighted in order to help out 
the electric lights, and that at least 13 gas lamps have thus been ordered 
relighted in the electric district, and are now burning every night to 
make up for some of the deficiencies of the electric lights. This leaves 
202 gas lights now replaced by the are lights. NowTI learn that the 
Electric Company is sending in its bills for 52 are lights, which is in ad- 
dition to a number of ares (I do not know how many) that are furnished 
without charge. However, without counting the are lights not charged 
for, the city is now to pay for 52 are lights to replace 202 gas lamps. 
These 52 arc lights, at $99.50 per year each, the new price, cost $5,174 
per year, while 202 gas lamps, at the new price of $20 per year, includ- 
ing all eost of maintenance, would cost $4,040, showing an excess of 
cost of electricity over gas of $1,134 per year in that small district, or 
$5,670 in the 5 years of the term. Electricity is thus costing 28 per cent. 
more than gas. The present electric light district is chiefly the business 
part of the city, with few trees or obstructions, and can be lighted by 
electricity with less cost than any of the residence districts. Is not the 
fact that this district costs 28 per cent. more to iight than gas a good rea- 
son against enlarging the electric light district? The extensions pro- 
posed (it is this proposed extension that has evoked the outcry) must end 
in new lights, as was done in the old districts, until the electric lights 
will cost 30 to 50 per cent. more than gas, and will burden the city with 
$20,000 or $30,000 cost in excess of gas during the proposed 5 years of 
the contract. This is saying nothing about the greater reliability of gas 
lamps, nor of the advantage of the more uniform distribution of light 
by gas, nor of the saving in unsightly poles and wires, and in the de- 
struction of trees. Yet these considerations, it seems to me, ought to de- 
mand gas lamps in all residence districts, in place of electricity, even at 
the same cost, and still more when the inconvenience and unreliability 
of electricity, with the disfigurement of streets by poles and wires, will 
cost 20 or 30 or 40 per cent. more than the same work can be better done 
by gas lamps.” 


In addition to our prior report (last week’s issue) of the annual meeting 
of the Providence (R. I.) Gas Company, we have been forwarded the fol- 
lowing, culled from the report submitted to the stockholders: About 25 
stockholders were in attendance. The official statementsshowed continued 
growth, enlargement of the works, sustained receipts and undiminished 
dividends, though in the face of reduced prices for gas—a reduction of 10 
cents per 1,000 was made on July Ist, bringing the net price to $1.30 
The amount of gas produced in the twelvemonth was 475,525,000 cubic 
feet, of which about 24,000,000 cubic feet was water gas. This is an in 
crease of 36,571.000 cubic feet over the product of last year, and an in 
crease of 110,500,000 for the last three years. The receipts for residual! 
products—coke, tar, ete.—amounted to $60,000, a gain of 124 per cent 
The weight of coal carbonized wasequal to 40,257 tons, and the quantit) 
of oil used for carbureting the water gas was equal to 111,805 gallons. 
The water gas plant at the South Station was put in operation on Jan- 
uary 30, and the corresponding plant at the West Station will be ready 
in ample time for the coming winter season. This strikes us as a recor« 





through not having any extra appropriation for the work, I will try 





that speaks volumes for Mr. Slater’s careful and progressive eng! 
neering. 
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THE proprietor of the Nutt House, Crawfordsville, Ind., got into a 
dispute with the local Gas and Electric Light Company over the accur- 
acy of the bills presented by the latter for the illumination of his prem- 
ises. He had his choice of settling the account—the Company had gone 
over the meters, etc., very carefully—or of trying kerosene, whereupon 
he paid the bills. He then instituted suit against the Company for dam- 
ages in the sum of $2,000, and the trial of the case ought to result in 
very interesting proceedings. 

THE capital stock of the Lewiston (Idaho) Water and Light Company 
has been increased to $100,000. Construction work will, however, not 
be proceeded with until next spring. 


McGuire's Fuel Water Gas Company, at St. Joseph, Mo., is in 
trouble. The authorities do not like the way in which the streets are 
‘* restored” by the Company’s mainlaying contractor. 

On Nov. 1 the Boston Gas Light Company will begin to distribute a 
non-enriched water gas for fuel purposes. A separate set of mains, laid 
through a section of the city which holds a large number of manufac- 
turing establishments, will be used, and the North End Station of the 
Company will be the source of supply. 


Supt. Hopeson, of the Westerly (R. I.) Gas and Electric Light Com- 
pany, is in high feather over the increase in that Company’s business. 
The gas and electric plants are in good order, and Mr. Hodgson pro- 
poses to keep them fully up to standard. 


Gas is to take the place of electric lights in the illumination of the 
Brockton (Mass.) depot of the Old Colony Railroad. An equally satis- 
factory result, at a much lower cost, accounts for the change. 


THE Wright Engineering Company will make the proposed additions 
to the electric lighting plant of the Clinton (Mass.) Gas Light Company. 
When the scheme shall have been completed, the Company’s electric 
annex can be depended on to maintain 130 arcs and 1,800 incandescents. 

These improvements were planned because of a desire on the part of 
the town authorities to increase the measure of public lighting by elec- 
tricity. At least it would seem reasonable to so infer from the fact that 
the Selectmen have entered into a contract with the Company on the 
following basis—the agreement to run for 5 years: Are lights of 1,200 
candle power, to burn until midnight, to be paid for at the rate of 25 
cents per are per night, and incandescents, of 25 candle power, to burn 
until daylight, to cost 5} cents per light per night. 


CoL. CHARLES F. Woopwarb has been elected President of the con- 
solidated gas and electric lighting interests of Wakefield, Mass. 


A WILLIMANTIC (Conn.) correspondent, writing under date of Sept. 8, 
says: ‘‘ The Citizens Gas Light Company, of this place, has been or- 
ganized with a capital of $50,000. Its officers are: President, E. S. 
Boss ; Treasurer, O. H. K. Risley ; Secretary, Julius Pinney. The for- 
mation of this Company will, we hope, result in the furnishing of a 
good quality of illummating gas—something Willimantic has never yet 
had. On. Sept. 4 the Court of Burgesses gave the new Company per- 
mission to lay pipes through thestreets of the bordugh, and construction 
work will soon be underway.—HappamM.” 


ACCORDING to the reports of the Philadelphia Bureau of Gas for the 
month of August, the receipts amounted to $180,462.52, an increase of 


$440 over the same month in 1889 ; expenditures, $195,481.02, a decrease 
of $21,000 from August of last year. The increase in quantity of gas 
manufactured is returned at 3,200,000 cubic feet. 


THE Inter-Ocean says that an assumpsit suit for $10,000 damages has 
been entered in the United States Circuit Court by the Standard Oil 
Company against the Chicago Gas Light and Coke Company. The suit 
is over a bill for oil and naphtha, there being a difference between the 
parties in interest over a construction of the contract under which the 
materials were delivered. 





THE authorities of Independence, Mo., are about to ask for proposals 
from contractors for the public lighting of the city. 





Mr. EBEN STorER, who for 30-odd years was in the service of the 
Brooklyn Gas Light Company, has resigned. 





THE following correspondence explains itself : 
BowLinG GREEN, Ky., Sept. 8th, 1890. 

To the Editor AMERICAN Gas LIGHT JOURNAL: 
I believe the gas fraternity now look upon your JOURNAL as authority 


Light Fournal, 


ed in the future of illuminating gas for heating purposes, I beg your 
consideration regarding the effect of burning atmospheric gas (illumin- 
ating gas reduced with air) in a room when water is placed so as to va- 
porize and mix with the burning gas or products of combustion, such 
products of combustion being left in the room. A certain manufacturer 
of gas heaters does this, and claims wonderful results. This heater con- 
sists of a hollow cast iron log, made in imitation of a hickory log wood 
fire. The log contains about 2 pints of water, which is generated into 
steam by the burning gas, the steam rising into a radiator above. Be- 
neath this burner is an evaporating pan, from which a quart of water is 
vaporized daily. It is claimed that this vapor not only neutralizes all 
gases and odors which permeate the air, but also serves to render the air 
soft, balmy and wholesome. It is further claimed that no chimney or 
flue is required when this heater is used. Now it so happens that I am 
pleased with this heater and want it to succeed, but being a ‘‘ doubting 
Thomas,” and a poor chemist, I have expressed my doubts to the manu- 
facturer. I enclose a copy of his reply (umitting names), which strikes 
me as being novel and may prove interesting to your readers. If all 
the heat from burning gas can be retained in a room without producing 
odors, or destroying the purity of the air, much has been accomplished 
in the direction of economy in gas heating. I, therefore, send you this 
with a view of developing the facts, so that we gas men may not deceive 
our customers and thus retard the advance of gas for heating purposes; 
or, if this invention has merit, we can join hands and make the owners 
rich. Very truly yours, Gas MANUFACTURER. 

The reply referred to by our correspondent is appended : 

** Your letter of August 29th is at hand, and contents noted. We of 
course still claim that you are quite at variance with the facts in stating 
that gas cannot be burned satisfactorily without having a flue connec- 
tion ; and right here lies the great point in the Heater. We will 
endeavor to explain again what we do with the products of combustion 
and how we treat the air. Please consider for a moment the action of 
the sun upon the outdoor air. Its heat draws from the surface of the 
earth a vapor which passes through the air, neutralizing and attracting 
to itself whatever there may be of impurities and foreign matter in the 
air. By this simple and natural process the carbon, carbonic oxide and 
carbonic gases, which are being continually thrown into the air from 
animal life and so on, are successfully and perfectly neutralized and re- 
moved, so that the air returns exactly as it was, with the exception of 
the impurities being replaced by pure oxygen. Now, this same process 
is employed in treating the air of a room in which a ——— Heater is in 


use. The intense heat of the flame acts as the heat rays of the sun, and 
the evaporating pan below. the burner supplies the vapor. In this man- 
ner you will discover that the air of the room is being continually pur- 
ified, inasmuch as it 1s all brought in contact with the flame and the va- 
por, within a reasonably short space of time, through the agency of a 
continual circulation. Add to this the fact that by actual chemical an- 
alysis, the Burner burns the gas and the products of combustion 
so perfectly that we have but two results, which are—heat, primarily, 
rad to a limited extent, carbonic acid gas. If this explanation is in 
your judgment based on false laws, then the only way to satisfy your- 
self is to procure a heater and experiment with it.” 








A works for the creosoting of timber has been established at Oakland, 
Cal. 

Notrs.—Mr. William E. Fullagar, nephew of the late John Fulla- 
gar, has leased the works of the Port Jervis (N. Y.) Gas Light Compa- 
ny, the agreement to run for 5 years, from the 1st inst. Mr. Fullagar 
was formerly lessee of the Georgetown (Ky.) Company.—Messrs. R. 
L. & J. H. Holt, Jr., of Burlington, N. C., ask for estimates for light- 
ing their cotton mill, either by gas or electricity. The Laclede Gas 
Company (St. Louis) has removed its meters from the Poor House, In 
sane Asylum and Female Hospital. These buildings are now lighted by 


electricity, and the amounts received for gas by the Company were in- 
sufficient to reimburse it for even keeping the mains in repair. 














The Market for Gas Securities. 
ss 

High rates for money last week caused many alarmists to predict a 
panic, or near approach thereto; but so far these predictions have 
not been borne out. The drawing in of the purse strings, however, 
played havoc with speculators whose ventures were scantily margined, 
and a general slump all round in quotations was the result. Consolida- 
ted fell off to 96 bid (noon, Friday), but not many transfers were record- 
ed. Chicago gas, on Thursday, broke to 444, and has not yet manifested 
an inclination to substantial reaction. Rumor has it that the Company 
and the city will soon settle their differences, the idea being that the 
Company will agree to sell gas at $1, net, per 1,000. The shares are de- 
cidedly a bargain at anything under 50, The general situation remains 
unchanged. We note sales at auction this week of Standard preferred, 





on matters pertaining to gas interests, and as a gas man deeply interest- 


as follows; 5, at 874, and 180, at 85, 
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Gas Stocks. 


Quotations by Geo. W. 


Close, 


Dealer in Gas Stocks, 


16 Wau Sr., 


SEPTEMBER 15. 


New York Ciry. 


Hroke 


G2 All communications will receive particular attention. 
G2 The following quotations are based on the par value of 


$100 per share. 43 


Capital. 
Consolidated. ............. $35,430,000 
een 500,000 
Be biisccccsccee 220,000 
a ee 4,000,000 
‘  Bonds....... ... 1,000,000 
Harlem, Bonds.......... 170,000 
Metropolitan, Bonds.... 658,000 
I rs btdcensies pvecccces 3,500,000 
| 1,500,000 
Municipal, Bonds....... 750,000 
PNM eiilecececesccce 86 cadbanase 
0, 150,000 
Standard Gas Co — 
Common Stock....... 5,000,000 
Proferred....:.......... 5,000,000 
ee 
Richmond Oo., 8. L..... 346,000 
“a ae 20,000 
Gas Co's of Brooklyn. 
Brooklyn......... 2,000,000 
ID siete twccnsccedcece 1,200,000 
“< 6. F. Bonds... 320,000 
Fulton Municipal....... 3,000,000 
7 Bonds.... 300,000 
DOG NED sactcsecsccccscccesee 1,000,000 
‘* Bonds (7’s)...... 368,000 
“ © (6°8)...0.. 94,000 
Metropolitan.............. 1,000,000 
at ceuencses coecse 1,000,000 
_ 700,000 
Williamsburgh .......... - 1,000,000 
as Bonds... 1,000,000 
Out of Town Gas Companies. » 
Boston United Gas Co. — 
ist Series 8.F. " —_ 7,000,000 
a. as 3,000,000 
Bay State Gas Co.- 
rcdsenvetstnasscnse 5,000,000 
Income Bonds........ 2,000,000 
Buffalo Mutual, N. Y... 750,000 
* Bonds... 200,000 
Citizens, Newark......... 1,000,000 
“  « Bonds. 45,000 
Chicago Gas Company. 25,000,000 
Chicago Gas Light. & 
Coke Co. — 
G’t'd Gold Bonds  7.650,000 
Equitable Gas & Fuel 
Co., Chicago, Bonds 2,000,000 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... 2,100,000 
2d Pe ie ieee 2,500,000 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 
SE 600,000 
Cincinnati G. & C. Co.. 6,000,000 
Consumers Toronto.... 1,000,000 
Central, 8. F., Cal...... 
Capital, Sacramento, Cal 
Consolidated, Balt....... 11,000,000 
e Bonds..... 6,400,000 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 
MEM encncssccsescees 250,000 
Hartford, Conn.......... 750,000 
Jersey City..........000... 750,000 
Louisville, Ky............ 2,570,000 
Little Falls, N. Y........ 50,000 
- Bonds 25,000 


Par. 
100 
50 


100 
100 
50 
50 


1000 


100 
25 
1000 
50 


1000 
1000 


50 
1000 
100 
1000 
50 


100 


100 


1000 


1000 
1000 


100 
1000 
100 


100 


50 


100 


Bid 
96 
90 
95 
125 
113 
115 
120 
100 


40 
85 
112 


120 
924 
100 
140 
10) 
98 
100 
100 
109 
130 
100 
131 
108 


93 


94 


20 
80 
201 
190 
80 
58 
503 
107 


Asked 
100 
100 
130 
115 


122 
102 


100 


45 
90 


123 
934 
103 
145 
105 
100 


111 
102 


112 


934 


100 
984 


203 
200 
90 


503 


1074 


110 


108 
175 
130 
100 
103 





Laclede Gas Light Co., 
St. Louis, Mo.— 





Common Stock.... 7,500,000 100 17 173 
Preferred “ 2,500,000 100 — 55 
PNR ck sen dnespentia 9,034,400 1000 80 81 
Montreal, Canada....... 2,000,000 100 200 208 
Memphis (Tenn. ) Gas... 750,000 100 40 — 
- Bonds. 240,000 100 103 — 
New Haven, Conn....... 25 200 — 
Oakland, Cal.............. 35 36 
Peoples, Jersey City... — 60 61 
os ‘* Bonds.. _-_ —_ 
Paterson, N. J............ 25 99 102 
Rochester, N. Y.......... 50 99 100 
Syracuse, N. Y....... osee 500,000 25 — — 
San Francisco Gas Co. 
fan Francisco, Cal.... 10,000,000 100 59 594 
Washington, D. C....... 2,000,000 20 200 208 
Wilmington, Del.. ...... 50 88 90 
Advertiser ers $3 index. 
GAS ENGINEERS. Pace 
Jos. R. Thomas, New York City ............ 0. seceeee ceee 3&5 
Won, Hemry White, Mew Tete ORF. .... 20. sc cccvvccccces 391 
Wm. Mooney, New York City....... : ibaa din aioenls sea caer ae 
NN EE reer err sl 
GAS AND WATEK PIPES. 
Gloucester Lron Works, Phila., Pa dnt BSr 
Mellert Foundry and Machine Co., Reading, Pa. (Jobn Fox, 
Selling Agent, N. Y.).. Re i) 
Ohio Pipe Co., Columbus, Ohio... : eae the scnkuaees 385 
M. J. Drummond, New York City.......................... B85 
Ri WO RO PNM OR..... 20.02 2 cecresecesesace 390 
Warren Foundry & Machine Co., New York City............ 385 
Donaldson Iron Co., Emaus, Pa ...........%......... 385 


Dennis Long & Company, Louisville, Ky............0...00.. @ 


Spiral Weld Tube Company, New York City............... 285 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 

James R. Floyd & Sons, New York City .................... 391 
Continental Iron Works. Greenpoint, L. I... 391 
I es as WN onc boos nc eae cece ccececccsss 391 
Kerr Murray Mfg. Co., Fort Wayne, Ind 388 
Stacey Mfg. Co., Cincinnati, Ohio...... 291 
Bartlett, Hayward & Co., Baltimore, Md................ 389 
Morris, Tasker & Oo., Limited, Phila., Pa.............. 389 
Davis & Farnum Mfg. Co., Waltbam. Mass. . iilin a otis Se 
Bas ts SIE ig IIIS nc 5 06a acc dncescccccs cece save MOM 
Bouton Foundry Oo., Chicago, Ills .... ............. .. 31 
Isbell-Porter Company, New York City....... 9s heha are 
eee 
United Gas Improvement Co., Phila., Pa nuddessescxa tee 
National Gas Light and Fuel Co., Chicago, [lis oo. 883 
Simpkin & Hillyer, Richmond, Va. ° cosmergeue Gee 
Berlin Iron Bridge Company, East Berlin, Cen iellactatoete 303 

* 
PROCESSES, 
National Gas Light and Fuel Co., Chicago, Ills... ... .. 382 
Bartlett, Hayward & Co., Baltimore, Md.............. . 389 
United Gas Improvement Co., Phila., Pa 331 
INCLINED RETORTS, 

Laclede Fire Brick Manuf*g Co., St, Louis, Mo. . 40 
GASHOLDER TANKS, 
RE . 382 
Be Wis PRR, DRO ia Ten osc soc eeceu ccs sindeccacs 383 
GASHOLDER PAINT, 

The Government Waterproof Paint Co., Boston, Mass...... 377 
RETORTS AND FIBREBRICK. 

J. H. Gautier & Oo., Jersey Olty, N. J. ... 2... scessccccccccss 386 
B. Kreischer & Sons, New York City........................ 386 
Adam Webor, Now York Oly. ........cccccccccccccscescees 386 
Laclede Fire Brick Manuf’g Co., St. Louis, Mo............... 386 
Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y ..... 386 
Se Oe I, ID osc cns ccvcccss snsdwoscsvses 386 
James Gardner, Jr., Pittsburgh, Pa. Scns hshies bebbe 386 
Henry Maurer & Son, New York City ..................00005 387 
Chicago Retort and Fire Brick Co., Chicago, Ills............ 886 
Ba}timore Retort and Fire Brick Co., Baltimore............. 386 
Oakhill Gas Retort and Fire Brick Co., St. Louis, Mo. 386 
Boston Fire Brick Works, Boston, Mass.,,,,,...,....... . 386 





SCRUBBERS AND CONDENSERS, 


G. Shepard Page, New York City.................0055 seseee 344 
TR. Th, Wee GB Cs, FR, PR. csc ccccscccc veccces ccs .. 390 
James R. Floyd & Sons, New York City...............55. .. 384 


REGENERATIVE FURNACES, 


Bartiett, Hayward & Co., Baltimore, Md...............+... BR) 
red, POA, THO TON: o.oo sgn wescc ic cscctessscceses 387 
Chicago Retort and Firebrick Co., Chicago, Ills............ 38 

J. H. Gautier & Co., Jersey City, N. J... ..ccccccsecsccesess 387 
Adam Weber, New York City............. Aa aneeh aie bos avs 


GAS GOVERNORS, 


Comabalig & Oo.4 HOW TOG OF oo cccceciscsecsese sevess Be. 
ey I oo os cn atin vou 600d 006 <wbeed 0s bi beds + 287 
Friedrich Lux, London, England... ... ............0..05 BYE 
yy I 0S) oo ccue 6) Spars desde! eve 383 


SELF-SEALING MOUTHPIECE DOORS, 


Ibsell-Porter Company, New York City.................... 390) 


TAR AND CARBONIC ACID EXTRACTOR, 


Goo, Greene Bae, Bi. Wa GG. 6 cis ncccccctcseoccicsssces 380) 
CEMENTS. 
Gi 1. GER BOn., TORI Ble Es sbsccsccssces cevcenne. SB 


GAS ENRICIERS. 
Standard Oil Co., Cleveland, Obio........... oweveccn 83 


GAS METERS. 


John J. Griffin & Co., Phila,, Pa.... .. . aden 31M 
American Meter Co., New York and Philadelphia. “a @ «oe 395 
Thé Goodwin Gas Stove and Meter Co., ’biladelphia, Pa. .. 895 
Helme & Mclihenny, Phila., Pa.............0. 0.602.000 ee 395 
D. McDonald & Co. Albany, N. Y...........ccccceeceeee oe ED 
Nathaniel Tufts. Boston, Mass... “iF eye ae 394 
Maryland Meter and Manufacturing Co., ', Baltimore, Md. 375 
Jones Meter and Stove Co., Royersford, Pa................. 394 
Harris Bros. & Co, Philadelphia, Pa..... Mo shawtackaeweanas ee 


EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind............. 376 
Isbell-Poiter Company, New York City.................... 30 
Wilbraham Bros., Philadelphia, Pa........ ....-.-.-.-.4-. 883 
Connelly & Co., New York City... .......cscccrcccccccesess Seo 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa .. ........ccsccccscccccecees SOB 
Perkins & Oo., Now York Clty ... 2.0... ccc cs ccccsccccess SR 
Despard Coal Co., Baltimore, Md...................ceeeeeee 33 
Chesapeake and Ohio R, R. Coal Agency, N. Y. City........ 308 
Westmoreland Coal Company, Phila., Pa............... 893 
Es es IE IE GI ino or asncee ccsaccecsndccacas: O02 


CANNEL COALS, 


Re Bi Ging SET TI i oo ccc dee ccieeindivesieccsctard 392 
J. & W. Wood, New York City............... Seossveatavend 392 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N. Y............... S76 
John McLean, New York City. ..........cccecccecccccceccs 376 
Chapman Valve Manufacturing Co., Boston, Mass.......... 376 
Oe i is cs nb aos bib ascended cnnetd becccuses 890 
The P. H. & F. M. Roots Co., Connersville, Ind............. 376 


GAS ENGINES. 


Schieicher, Schumm & Co.. Phila., Pa..................65. 360 
Clerk Gas Engine Co , Phila... Pa... .......ccscvccvcecess . 893 
Van Duzen Gas Engine Co., Cincinnati, Ohio........... .. 393 


ENGINES AND BOLLERS, 


Jarvis Engineering Co., Boston, Mass ...... ............. 383 
STEAM PUMPS, 
Van Duzen & Tift, Cincinnati, Ohio.......... -seanenesees SOO 
GAS LAMPS. 
Welsbach Incandescent Gas Light Co., Phila., Pa.......... 377 
The Siemens-Lungren Company, Philadelphia, Pa.......... 377 
Fiske, Coleman & Company, Boston, Mass.................. 386 
PURIFIER SCREENS. 

Dale Cat; Tr TT GI ok oo so oe ce ctne cons ccneeecs 378 
Bartlett, Hayward & Co., Baltimore. Md................. +. 378 
GAS STOVES. 

American Meter Co., New York and Philadelphia........... 379 
The Goodwin Gas Stove and Meter Co., Phila. Pa........... 396 
George M. Clark & Company, Chicago, Ills........... ....- 378 
D. McDonald & Co., Albany, N. Y.........cseccceeecseecees 395 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 375 
Jones Meter and Stove’Co., Royersford, Pa.........++++++: 394 
Chicago Gas Stove Company, Chicago, Ills..........++.++++ 378 
Dangler Stove and Mfg. Co,, Cleveland, Ohio..... ...+++» »» 378 
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STREET LAMPS. 
J. G. Miner, Morrisania, New York City................... 341 GREENOUGH'’S 
Bartlett Street Lamp Man’fg Co., New York City........... 377 és 
CO, Ss ie in doer sec ns cis eetenscccc estes SP 
RE a as BES ices sicas tose sta ceds eweve res BI7 
. Price, $5.00. 
STEAM BLOWER FOR BURNING BREESE, nmi.:. 2 ° 
| Y | 
H. Bs PROOF. ook isc crc cess ccece tcc .c ccs TO This asian valuable and important work, a cdpy | A 
of which should be in the possession of every gas 
PUREFYING MATERIAL. company in the country, whether large or small. 
Connelly & Co., New York eke taewiee sh 66 We cawesivc 383 As a book oi reference it will be found invaluable. q 
Friedrich Lux, London, England................ ....... «. 378 3 
| [t is the only work of the kind which has ever 
COKE CRUSHER. | been published in this country, and is most com- / 
C. M. Keller. Columbus, nd. .....:.52sccrccesces....5000.. SB] | plete. Handsomely bound. Orders may be sent to | 4 if howt ulate 
you start righ 
ELECTRICAL APPARATUS, | As Me CALLENDER & CO.. 42 Pino St. N,V. ate eaddh Wo on on 
, , . , ann | mun 2) amination of Mr. 
wm. Heary Watte, N.Y. City. ......- setteereeeeee es BOM | Shoppell’s building designs—the only large 
Fort Wayne Electric Co., Fort Wayne, Ind . Ds ss cea day eee | colle ction of de signs that are artisti ie, prac- 
— e | teed. r. Shoppell’s publications are as 
HOOKS, ETC, =| yal pp I ro as 
ASU TOUIN s A  iiicg sess ncneeene 383 ——— * Portfolio ieee Houses, 4 designs, $2 4 
: * 2 “ 2 0 
I eet Fos nn vs ccebhgy 0) th4 0 ceahes occ cvsncces 385 “ : 2°000 s oe .* 2 00 
PORN TOCUINS TABI oo o6ioscc cnc scaccccosccccccs sens 383 FRANKLIN H. HOUGH sr * 2,500 a 30 “ 2 00 
Electric Light Primer......-... . 388 Swe A - = es 3 = / = = 2 be 
American Gas Engineer and Superintendents’ ‘Handbook. . 87 S$ | f A & ‘ 4 p “ “ 4000 “ 20 “ 9 00 
RE ee Pe Te OOP eee eee Pee eee 375 0 icitor 0 merican orel n atents. ee * 5,000 “ 30 “6 2 00 
EE LE POO OT | 2 x cme * 28 = 2s 
Newbigging’s Handbook.................ceeeeseeee woe eeee 88% 925 F. ST., WASHINGTON, D. C. | “ & 000 “© of « se 
— | i “Stables “ 129 6 | l* 2 00 
Senet eee (NEAR U.. PATENT OFFICE.) | *The first Portfolio contains designs that cost as 
| low as $500, $600, $700 and #800. 
FOR SA LE, Any 3 of the above Portfolios for $5; any 7 
Personal attention given to the preparation and prosecution = $10; the comptete set (12) for $15. Bound 
apa volume containing over 200 designs selected 
The Ironwork for Ten Benches of applications for Letters Patent. All business before the U.S. — the various portfolios, price $5, return- 
s ’ > . wate fare — able if not satisfactory. 
of Fives (5 Ss). Soh em aER a oie moderate fees. NO Ageney in | ‘Address sit R. W. SHOPPELL. 
Unit Stat OssCesscs § trior fac P Architect, 63 L’way, New York, 
Cast iron Hydraulic Main, 16 by 18in. Stand Pipes, 5in. at bot- | ai re <a _— uclng ctamarer eae —o wan, How Terk 
tom, 4in. at top. Bridge and Dip Pipes, 4 in. Address for obtarning Patents, or for ascertaining the patent- 
DAYTON GAS LIGHT AND COKE CO., | ability of inventions. Copies of patents furnished for 25 cents 
783-tf 120 East Third Street, Dayton, Ohio. | each. ° Correspondence solicited 











The Eighteenth Annual Meeting of the American Gas Light Association 


W7ill be Held at Savannah, Oct. 15, 16, anda 17. 
HEADQUARTERS AT THE DE SOTO. 
Parties wishing to join the Association must send in their application at least ten days prior to the meeting. 
Parties engaged in business relating to the Gas Industry are eligible as Associate Members. Application blanks 
may be obtained of the Secretary, C. J. R. HUMPHREYS, Lawrence, Mass. 











CHARLES E. DICKEY. ~ JAMES B. SMALLWOOD, CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 197 Michigan Street. 
NEW YORK, 766 Broadway. BOSTON, 4 Central Street. ST. LOUIS, 1115 Olive Street. 
SAN FRANCISCO, 330 Pine Street. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 


“success” and “Perfect” « Gas | Stoves. ___ 


MANHATTAN FIRE BRICK AND ENAMELED CLAY RETORT WORKS. 


ADAM WEBER, Prop'r 


633 Hast Fitftteenth at ‘ 


Miodern Recuperative 


FOR FIRING COAL GAS AND FIXING BENCHES, ALSO INCLINED 
AND VERTICAL RETORTS. 


The most successful Furnace in America in competition with all others. Results equalled by no other Furnace, 
Full or Semi-Regenerative. Superior to all others in strength of construction and 
prolonged life of Retorts and Furnace, 










































mepivacaine apres nns mesmo ra, 


a ee ne aE ee ee reereneserereeean. 
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 Parson’s Steam Blower, LUDLOW VALVE MFG. CO, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE. 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER.@& 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 



























: : : . . OFFICE AND WORKS, 
These devices are all first-class. They will be sent to any responsible party for trial. No sale SNS to 650 Shbvun Ginees he G0 ceee Witt Ave, 


unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. TROY, N. ¥. 





























° U ° ‘ P= | 
. aU - s pom | 
Ps ~=a 9 
H. E. PARSON. Supt., No. 54 Pine St., N. Y.|25 ge° 
“bal —s 
Dm 
@ , | 3 & wo ¢ eg 
BM = Fuel and Its Applications,| 5 at 
SQ. |0 Sizes rrans7 10 $75 ss m2 x 
‘b on WATE RSUPPLY TANKS. By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E.. assisted | Z i & BS 
by others, neludi Mr. F. P. Dewey, of t | Nena ® 
huDuzenelet \ RE TATE FOR i ‘Smithsonian Inst Wash “D.C. = a 8 a - | 3 
NE ICES Ano 7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL | 3 ™ i ae . 
~Oore MAKERS * aS SCRPTIVE es, ao & 
oh es tans OCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7-50. 3 3 = 2 2a & Ss 
@ + inc: NNATI, ZomK:) A. M. CALLENDER & ©0., 42 Pine St. No ¥s | = fs 4 an 7 
ob gs Agee 
— ee = <a —s a =" a , E a eee eT —— j con e ll . th 
ae) We; 
CHAPMAN VALVE MANUFACTURING CO, ‘g8 + ie es ea 
I5SB SE aasa 
MANUFACTURERS OF ea Dp > 

















Valves ald Gates for Gas, Ammonia, Water, Bic, 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Guaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. = 72 Kilby & 112 Milk Sts, Boston, Mass. 


John McLean 
GAS 
VALVES. 


298 Monroe Street, N, WY. 











ROOTS’ NEW GAS EXHAUSTER. 


= 


final - ee ae ne | bets ae wee eee 
ee SIE ihe ion ae e252 RS NS Tag BR Teas CLR RIE! SS 





negate csne* 


eee 








We will take pleasure in furnishing estimates on complete plants, including GAS EXHAUSTER, ENCINE, 
and CAS COVERNOR, all connected, complete, on same bedplate. Also, estimates for GAS VALVES, BYE- 


PASS VALVES, and PIPE FITTINCS, arranged in any manner to suit the exhauster room or main connections. x 
a . . . . P 

All flanges of pipe and valve fittings faced off, with bolt holes drilled, all ready to go together. thems 

removy 

\. S. TOWNSEND, General Agent, — 


exclus 






COOKE & CO., Selling Agents, {22 Cortlandt St. N.¥. P.H, & F. M. ROOTS CO,, Connersville, Ind. 
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The Gordon Portico 
Lamp. 


A successful Competitor 
of the Are Electric Light for 
lighting Store Fronts, Show 
Windows, Depots, Railway 
Sheds, etc., ete. 


The Lungren Lamp. 


A Successful Competitor 
of the Incandescent Electric 
Light for Interiors, ete. Is 
especially applicable for the 
lighting of Offices, Stores 
Factories, Mills, Snow Win- 
dows, Libraries, and all sit- 
uations where an increased 
illumifiation is desired. 

More than 25,000 Lun 
gren Lamps are now in use 
Testimonials, references, or 
any desired information will 


The Gordon | Street 
Lamp. 


A. Successful Competitor 
of the Are Electric Light for 


pectic isting dibiee, lighting Streets, etc., ete. 











O Lungren Lamp. ‘ 


THE SIEMENS-LUNGREN CO., Drexel Building, Philadelphia, Pa. 
WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL SVILDING, PHILA., PA. 


Gordon “wa Lamp. be cheerfully giv en. 




















At the Fall Session of the Boara of Supervisors 
' Of Winnebago County. held at the County Court 
House, Oshkosh, Wis., Nov. 26, 1889, the report 
submitted by Mr. C. W. Cook, Chairman of the 
Committee on Public Buildings, recommending 
the use of the Welsbach Incandescent Gas 
Burner in the Buildings under their charge, 
was unanimously adopted, because of the ex- 
treme economy in the consumption of Gas and 
the superior character of the light obtained. 


MOSES ¢. WILDER, MECH ENGR, Bartlett Sret Lamp MIs Co. Simkin & Hillyer 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. | 


GOVERNOR BURNERS 


for 


STREET LAMPS AND | 
GENERAL USE, 


and 
GOVERNORS FOR ARGAND 








MANUFACTURERS OF 


RICHMOND, VA. 
Globe Lam ps, ee 


co oy bas Warks Appar al 


Stations, etc. 


LAMP posts _ BENCH CASTINGS, CONDENSERS, 


Scrubbers, Purifiers, Dry Center Seals, 





AND OTHER COMMON GAS A Specialty. FOUR-WAY VALVES, CAS VALVES, 
BURNERS IN ALL SIZES. Office and Salosroom, ee phe APPARATL3., 
TANKS, ENGINES, BOILERS 
HORIZONTAL 2 ae ’ 
Cidimern| 40 & 42 COLLEGE PLACE, - - N. Y. CITY. | PUMPS, ETC., ETC. 
| Gas Companies and others intending to erect Lamps Fuse. apastieasiens and Estimates furnished for new works. 
Specially adapted for | and Posts will do well to communicate with us. | Sane tees va. ee 


GAS STOVES, FURNACES, | 


hil 
Hi Etc., Ete. 
‘iinmirwnmny conan GF ASMOLDER PAINT. 
Lamps in the United States have my Governors attached, and 


they are always used by the leading makers of these lamps. To Use Only 
remove any excuse for the use by anyone of inferior and in- 


fringing Governors, a reduetion in price has been made, anda! THE COVERNMENT WATERPROOF PAINT. 


Correspondence Solicited with all who require a Reliable Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


Governor. THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. 
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MILLS REVERSIBLE LIME TRAY, qxtetitesesricain 


AND 


WOODWORK 


Of Every Description 








4 
RECN met Oe 














SEND FOR CIRCULAR AND PRICE LIST TO 306-310 ELEVENTH AVENUE. NE 
WE ALGO MAKE THE CHEAPEST AND STRONGEST 


BARTLETT, HAYWARD & CO., REVERSIBLE BOLTED TRAYS IN THE MARKET, * 


Pratt and Scott Streets, Baltimore, Md. 


CHICAGO GAS STOVE CO. FRIEDRICH LUX, 


MANUFACTURERS OF ALL KINDS OF 




















Ludwigshafen am Rhein and London. 


Gas Cooking and Heating +422 2rase 


APPLIANCES. GAS GOVERNORS, 
» 240, 242 & 244 West Lake St., Chicago. Gea Balance 


Senda for Catalogue. 


The Hot Water Problem Solved. 


The most serious drawback to the general introduction and use of Gas for domestic purposes has 
been the supply of hot water. The only way of heating water heretofore has been by a separate attach- 
ment, which is both inconvenient and adds materially tc the expense. 

We are pleased to say to those interested that after many experiments we have been entirely 
successful in making a Gas Range with an ATTACHMENT FOR HEATING WATER AS A PART OF THE 
RANGE, direct from the burners, while the Range is being used for cooking and general domestic 
work, in the same manner as water is heated by the ordinary coal or wood range. A large number of 
these Ranges are now in DaILy UsE, GivING PERFECT SATISFACTION, not only for supplying hot 
Our price and discounts to the trade are liberal and satisfactory. For 











water, but in all other respects. 
further information address 


THE DANGLER STOVE AND MFG. COMPANY, 


Cleveland, Onio. 


JEWEL GAS STOVES 


MANUFACTURED BY 


GEORGE M. CLARK & CGREANY. 


157 & 159 Superior Street, - Chicago, Til. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from $1.50 to $37.00. 


oe m+. 4 bien bd aig 
wee i fi & 
BIB BORSA Pa 
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WE USE NO CAS cocks. 


All Flames are Regulated by a 
Direct Needle Valve. 


The JEWEL, 


IS THE 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. Jewel Circulating Water Heater. $15.00. 
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GAS STOVES. GAS METERS. GAS STOVES. 
THE AMERICAN METER CO. 
Established 1834. Imcorporated 1863. 


MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 





Standard 3 Diaphragm Dry Meter. AND Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 





a 
Ws 


ir 
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ol 





Pressure Gauges of all Designs. 


MANUPACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St, Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 


CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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WALKER TAR AND CARBONIC ACID EXTRACTOR. 


A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely 








efficient in the removal of the tar which passes the hydraulic main and condenser. Many attempts have been made 





















to accomplish this, but, I believe, without success, until the introduction, five years ago, in England, of the C. & W 
Walker Patent Tar and Carbonic Acid Extractor. During these years this apparatus has been adopted by many of 
the most prominent Engineers, not only in England, but also on the Continent of Europe and in other parts of the 
world. It is only necessary to give here a partial list in order to convince any intelligent American Gas Engineer 


that this machine must have succeeded fully in accomplishing the desired results. 





The following Engineers have personally given permismon to refer to them: 


G. C. Trewby, Esq., Engineer-in-Chief of the Gas Light and Coke Co,, London. The manufacturing plant at Beckton is built in complete sec- 
tions of 3,000,000 cubic feet capacity each, A Walker Tar Extractor has been fitted to each one of these sections, This was done after a‘ long and 
thorough trial on one of its sections. The Tar Extractor has been supplied to other works of the Gas Light and Coke Co., including those of which Johr 
Methven, Engineer of the Gas Light and Coke Co. at the Nine Elms Station, is in charge. Also to G. E. Stevenson, Peterborough Gas Works; 
B. Green, Mitcham and Wimbledon Gas Works; W. H. Smith, Bedford Gas Works; F. Linging, Norwich Gas Works; J. T. Browning, Colchester Gas 
Works; S. B. Darwin, Portsmouth Gas Works; J. McCrae, Dundee Gas Works; W. J. Wells, Stamford Gas Works; J. M. Darwin, Longton Gas 
Works; J. Paterson, Warrington Gas Works ; and J. Coulter, of the Dundalk Gas Works. ll of the foregoing gas works are located in Great Britain, 


Mr. Charles A. Gerdenier, Superintendent of the Bridgeport (Conn.) Gas Light Company, writes as follows, 
under date of Dec. 3, 1887: 


“The OC. & W. Walker Tar and Carbonic Acid Extractor has been in operation at these works for the past six weeks, and is an unqualified 
i success. It removes every particle of Tar from the gas in once passing through the apparatus, and a large percentage of the Carbonic Acid. I also feel 
5 quite sure that it prevents the formation and deposit of Naphthaline, because since J started the Washer I have had no stoppages from this cause, 

4 These works have been seriously troubled with Tar for many years, and I have used several kinds of apparatus and every expedient which has come 
to my attention for dealing with the difficulty, but without success. The Walker apparatus occupies comparatively small space, is less expensive than 
other systems, and requires but little attention. I carry 2}-inch seal, and have an automatic tar delivery valve. This Tar Extractor is indispensable to 


; gas makers.” 





I have taken the Agency for the United States for this apparatus, and am now prepared to make contracts to 


| i erect it on the premises of any Gas Company. It would be manufactured in the following sizes: 

mt No. 1, 50,000 to 100,000 cu. ft. ner 24 hrs., 3 ft. square, 5 ft. deep. 

i 3° °* ee ee ee es 
% Oe ee 
4 4, ° ee eo eee 
 : t,o 2 oO ee 

it eee FR I ee 

a ee a ee 

i ecm, -* Ose 2 ee 

aa lll Oe ee ee 


No. 10, “ “ 3,000,000 “ & “ 15 “ “ “ “ 


This Tar Extractor will perform its work with about one-fourth the usual back-pressure heretofore required. 
[t 1s sirrple in construction, and can be supplied at a very reasonable price —less than any other ever before intro 
duced. Satisfactory results will be guaranteed in every instance. 


GEO. SHEPARD PAGE, USI 


SOLE "AGENT FOR THE UNITED STATES, 


No. 69 Wall Street, - - - New York, 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA,, PA. i 
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Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- | 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 


ARMIN at co a _— os 
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S..dard “‘ Double Superheater’’ Lowe Appa -atus, Especially Designed for the Use of Lima Crude Oil. 


Hirectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION, 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
218 La Salle Street, Chicago. 


C. D. HAUK, Prest. & Gen’l Manager. A. W. GREEN, Vice-Prest. . McCLARY, Sec. & Treas. K. E. MORRELL, Engr. 


GAS WORKS 


Built, Remodeled, Leased, and Purchnased. 





71 Springer Cupolas The total capacity of 
have been installed Springer Apparatus 
in the U. 8. during now in use is over 
the past four years. 25,000,000 ft. daily. 


THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


~— GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it cc: Se to consult 
W. C. Whyte, who for over 30 years has made a specialty of 


























Tank Sees = og Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C, WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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CONNELLY «& CO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 








Saves money, saves laber, and is the most efficient purifying agent ever offered as « 


«a da : : ‘ F en 4 re . 
IRON SPONGE. substitute for lime. Now used in every State in the Union, and purifying daily over 


thirty-five million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 


AUTOMATIC Has been on the market but thvee years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable ; wdaledthy automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 
EXHAUSTER Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 
* but | 


ittle space; uses very little steam; operated by ordinary workmen; saves formation 
of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for méceng air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondeuce solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 


Wilbraham Bros., 


FELLA... FA... 


SOLE MAKERS OF 








JARVIS ENGINEERING CO,, 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


‘Steel Boilers set with Jarvis Pat. Boiler Setting 


Toburn COKE SCREENINCS oor Fuel. 
ARMINGTON & SIMS CO. ENGINES, 
4 Belting direct to Dynamos, without tsing Shafting 


SEND FOR CIRCULARS. 
REFERENCES.—Charlestown Gas & Electric Light Co., Charles 


The Best Governor in the Market for Rotary Or _| wwn, mas; senencctady Gas & Riectrie Light Co, Schenectady 
Steam Jet Exhausters. 





Practical Electric Lighting. 


Wilbraham Cas Exhausters, °°" ™ tee 
| Electric Light Primer. 
BAKER ROTARY PRESSURE BLOWERS, co a 


By CHARLES L. LEVEY. 
A nc. Rotary Piston. Putmps. Lights, with Precautions for Safety, ete. 


Price, 50 cents. 


A. M. CALLENDER & C0., 42 Pine St., N.Y. 


Catalogues and Prices on Application. 











Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P, WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Ground Fire Brick For Sale Cheap. 


1890 DIRECTORY 1890 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, - oy ae 5.00. 


A. M. CALLENDER & CO., No. 42 Pine Street, N, Y. City, 
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Wood's Gas Scrubbing and Enriching Apparatus. 











End Elevation. Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz, Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos. 531 to 543 West 20th Street, N. Y. City. 


FORT WAYNE ELECTRIC CO. 


BPtisee. WAT We, TN DPD. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 








—— AND THE —— 


WOO Dp 
sas eae Regulating 


Main Office, - - - Fort Wayne, Indiana. 
Factories: Fort Wayne, Ind.; Brooklyn, N. Y. 


wWBRANCH OF FICES. 


NEW YORE, - - - - - 115 Broadway. DETROIT, MICH., . - - 57 Gratiot Avenue. 
PHILADELPHIA, - a + 907 Filbert Street. TORONTO, CANADA, - - 138 King Street, West. 
CHICAGO, - - 185 Dearborn Street. MEXICO, F. Adams’ Successors, - - City of Mexico. 
SAN FRANCISCO » B85 New Montgomery Street, | CUBA, Maicas & Co., . - - . - Havanr 





Wood Dynamo. 
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ENGINEERS. 


GAS AND WATER PIPES. 


GAS AND WATER PIPES. 





P. D. WANNER, Chairman. 
R. B. KINSEY, Secretary. 


A. H. MELLERT, Mangr. of Wks. 
F. A. KNoPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, F’a. 





Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work.” 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS, 
Columbus, Ohio. 





M. J. DRUMMOND, 





SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


-EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 








MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 





JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 





wm. MOONEY 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
. CAPACITY. 


Pians and Specifications Furnished. 








SAM’L R.SHIPLEY, Pres. 
HENRY B. CHEW, Tr 


JAS. P. MICHELLON, Sec. 
WM. SEXTON, Supt. 


sTER IRON N Won, 


eg 0dcbs QLOUCESTER CITY, W, 





Cast tron sak Water TS Sip! valves Fire Hydrauts Cashoders dc 


Office, Rooms 703 & 704, Provident Bldg., 401 Chestnut St., Phila., Pa. 























WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh., N. J. 


New York Office, 160 Broadway. 


) CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 


(i LOUISVILLE, KY., 











LOU/SVILLE, K ¥ 


Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


peal ALL SIZES. 





SPIRAL ‘WELD STEEL npc TUBES. 


Strong,Light,Cheap 





Best Gas Pipe Made 


Flanges, Hubs & Spigots to the Regular Standards. Couplings for all Uses. 


THE SPIRAL WELD TUBE COMPANY, - 43 JOHN STREET, N. Y. 


Kine’ s Treatise on Coal Cas. 


In 3 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 


AM. CALLLENDER & CO., 42 Pine St..N. Y. 
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RETORTS AND FIRE BRICK, RETORTS AND FIRE BRICK. 


J. H. CAUTIER & CO.. LACLEDE FIRE BRICK MFG. CO., 


. CORNER OF MANUFACTURERS OF 
GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, 
JERSEY CITY, N.J. | AND 


RES ee ee aoe | ST. LOUIS STANDARD SEWER PIPE. 


| Blast Furnace and Cupola Linings, every description of Fire 
| Clay Material, Fire Clay Flue Linings, Chimney Tops 
Clay Gas Retorts, | 
| 
7 
| 
Gas House Tiles, | 
| 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


RETORTS AND FIRE BRICK. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS | 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue C., N.Y. 





Fire Bricks, Etc. Etc. | 


| 
ESTABLISHED IN 1845. 


Ground Clay, Fire Brick and) 
Fire Sand in Barrels, 


|B. KREISCHER & SONS, 


J. H. GAUTIER. C. E.GREGORY. C.E.GAUTIER. | 


BROOKLYN 


Clay Retort & Fire Brick Works, Cas Fetorts, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay HKetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 





TILES, FIRE BRICK. 








Office, SS Van Dyke St., Brooklyn, N. Y. 


AND EVERYTHING IN THE FIRE CLAY LINE. 











Works, —-ESTABLISHED 1864.— 


LOCEPORT STATION, PA. 


JAMES GARDNER, JR., 





Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiGntIAM GARDNER c& SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S. 





vegans CHICAGO ° Parker-Russell 
Retort and Fire Brick Co., Mining and Mfg. Co 
MANUFACTURERS OF : - 


. Ms CITY OFFICE, 
Fire Clay Goods of all Kinds, | Mermod-Taccand Blig., Rooms 307 & 308, 


Broadway & Locust St., St. Louis. Mo. 


CHAS. A. REED, 
Sec. & Treas. 





AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. | noietiiiaieh ties 


Se a ae | OAKHILL GAS RETORT & FIRE BRICK W'KS 


GEROULD'S IMPROVED RETORT CEMENT. | ; 
A Cement for patching retorts, putting ou mouthpieces, and | Materials for Gas Companies 





Our immense establishment is now employed almost entirely in 
the manufacture of 





making up all bench-work joints. This Cement is mixed ready | we have studied and perfected three important points. Our re- 
for use. Economic and thorough in ts work. Fully warranted torts are made to stand chenges of temperature, the strongest 
| heats of the furnace, and the abrasion of feeding and emptying. 
|. We have the exclusive Agency for the West of the celebrated 


Cc. L. GEROULD & CO.,| Kloenne-Bredel Full Depth and 
; Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 


to stick. For recommendations and price list address 





5 & 7 Skillman St., Brooklyn, N. Y. 


Western Agent, H T. GEROULD, Mendota, Til. 





H. A. NORTON, No. 4 CENTRAL STREET, BOSTON, MASS., Agent for the New England States. 





| 
THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 


AvuGusT LAMBLA, Vice-Prest. & Supt. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chine 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 imches), Baker Oven Tiles 
12x12x23 and 10x 10x22 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents the New England States. 














Boston Fire Brick Works 2: Gas Retorts and Settings 


Unde: the Personal Supervision of IMR. GHO. C. HICES ate of Chicago. 


Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street, Boston, Mass. 





Th 
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FRED. BREDEL, C.E., 


Contractor for the Complete Erection and Sclement of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and RECUPERATIVE 
Purifying Machine. FURNACES. 


Doi ll the Work Bet 
Exhauster & Oxide Purifier. Adapted to Retort Houses 
With or Without 


Stage Level. 








No Condensers Required. 


No Naphthaline or Pitch 
is Formed. 


HIGHER CANDLE POWER. 


Tar & Ammonia Washers Inclined Retort 


WATER GAS WASHERS. — Machine erected at Cleveland Gas Works, | No, 2, Capacity, 1.260, eee Cu, Ft. ‘ Benches. 
Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 
For further information address 


ERED. BREDEL, 
Ne- teskond Fast Seventeenth Street, - - - - New York City. 


Over 1,400 Retorts Now in 
Use in America. 




















THE NEW . 
FLEMMING’S HENRY MAURER & SON, {i 
seer | HANDY BINDER. 
Generator Gas Furnace Bp aicetsior fine erick & ciay se te Mpa a 
in appearanc strong, durable, and possessing many special 
qualities of its own. It allows the opening of the pages per- 
: WORKS, Perth Amboy, N. a. fectly flat, whether one or several numbers are in the binder 
Any number can be taken out and replaced without disturbing 
OFFICE, 418 to 422 East 23d 8t., N. ¥. he others. The papers are not mutilated for subsequent bind- 
ng in permanent form. The binder is supplied with gilt side 
Clay Gas Retorts, tle, and is an ornament to any desk or reading table. The 
JOURNAL, filed in the Handy Binder, becomes a volume of great 


BEN CEH SETTINGS, alue, always convenient for instant reference. Handy Binder, 
Postage paid, $1.00. 
| %. Ml, CALLENDEK & CO,, 423 Pine St., N. WV. 


The American Gas Engineer 
and Superintendent's Handbook. 


By WILLIAM MOoOownNerE YY. 


|Consisting of Rules, Reference Tables, and Original Matter 

Pertaining to the Manufacture, Manipulation, and 
Distribution of cucmennities Gas. 

Materials furnished and Benches erected by <_< eee 


J. H. GAUTIER g C0., Jersey City, N. J. 350 Pages, Full Gilt Morreco. Price, by Mail, $3.00. 
Address as above, or D. D. FLEMMING, Jersey City, N. J. A. M. CALLENDER & Co.. 42 Pine St., N. Y. 
NEWBIGGING'S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth) edition marks an important advance on those that have gone before. Considerable additions have been made to the text, 
and much of it has been rewritten and otherwise improved. Price, cloth, $6. A. M. CALLENDER & CO., 42 Pine St.. N. Y, 


Fire Brick, Tiles, Etc. 












































DAVIS & FARNUM MFG. CO., 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 5&, Mason Building, 70 Kilby Street. 
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SINGLE, DOUBLE, =. =e aa TUBULAR, PIPE, 


AND AND 


TRIPLE LIFT SINUOUS FRICTION 


Cishelies, eee SaaS (yee 


OF ANY CAPACITY. ee OY) ee OF ALL SIZES. 
MN Ne SS Oe 


IRON ROOF FRAMES AND HLOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible L,ime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 


— ALSO — 


Gas and Water Pipe, F"langed Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 





Established isel. Imcorporated iss. 


KERR MURRAY MFG. CO., 


FORT WAYNE, TIN D. 





Those who are in need of 


Holders or (as Works Apparatus of any Description, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GCHT AN ESTIMATE FROM US 


before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years cf experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


Estimates, Flans anc". Specifications F'urnisahed on Application. 
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BARTLETT, HAYWARD &CO. 


Baltimore, ; Rad. 


Sept. 15, 1890. 

















triple Double, & Singe-Lit hiss 
GASHOLDERS, CONDENSERS. 
[ron Holder Tanks. Scrubbers. 
— * BENCH CASTINGS 
Cirders. Be oi stonsce Tans. 
———— a 





The Wilkinson ' Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


EHAZEL:TONnN BOILERS. 
Gas Works ticccase, seme and Constructed. 











Pascal Iron Works. cSTABLIOHED Delaware Tron Works, 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works 


TOO AAA ROX) 
was mY ree cael XXX AN 


Bench Castings. 
i }i ie ava SIE 


Iron Roofs. 


’ Condensers. Street Stops, 
Scrubbers. . Valves, etc. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, and "Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETCRT LIDS. 


Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds of Machinery furnished on application, 
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Engineers, 
Foundries & Works, 
WILLVILLE, FLORENCE, R D W OOD &, C O Iron a 
and CAMDEN, N. J. = & & % snsiiiackaen 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


IRON PIPH 


Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 








PURIFIERS, CONDENSERS. 





Scrubbers. 


BENCH WORE. 


~ 
ee 


lron Floors and Roots, Plate Girders. 





Heavy Loam Castings. 


HYDRAULIC WORK. 








Lamp Posts, Valves, Etc. 








(Successors to SMITH & SAYRE MFG. COMPANY) } 
G. G. PORTER, Prest. 245 Broadway, N. y, CHAS. W. ISBELL, Sce’y. 


Machinery & Apparatus tor Gas Works 


Drawings, Plans, and Estimates Furnished for the Improvement, Exten- 
sion, or Alteration of Gas Works, or tor the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Oondensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Oastings, etc. Purifying 
Roxes and “Standard” Serabbers Isbell’s Patent Self-Sealing] Retort Doors. 





THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


ISBELL-PORTER COMPANY, 


(Successors to Smith & Sayre Mfg. Co.) 


No. 245 Broadway, = = ~ = New York City. 





WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 


‘* We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 


Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Sesé-Sealing Retort Dear. entire satisfaction,” 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 
JAMES R, FLOYD & SONS, CONTINENTAL IRON WORKS. 


(SUCCESSORS TO HERRING & FLOYD) THOS. F. ROWLAND, Prest. WARREN E. HILL and Cuas. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


Oregon Iron Works, P. 0. Station G., BROOKLYN, N. ¥. 
W. 90th & Ast. Sts., bet. 10th & llth Avs., ENGINEERS AND MANUFACTURERS OF 
NEW YORK CITY. Gas Holders 


4 CONDENSERS, SCRUBBERS, VALVES, 
Engineers and Contractors PURIFIERS, SELF-SEALING RETORT LIDS 


rE 0 N ST & Uj 6 T i 0 Ni OF Hydraulic Mains, 


And all other articles connected with the man- 


E 6 E> Pee a - ufacture and distribution of Gas. 


| H. RANSHAW, Prest. & Mangr. Ww. STACEY, Vice-Prest. T. H. Bircn, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 
MANUFACTURERS OF | 

| 

| 


All Kinds of Castings and} SPACEY MEG. CO., 
General Ironwork 


Pe. Single and Telescopic Gasholders, 


Bench Castings, Regenerative and Half. IRON ROOFS, BRIDGES, LAMP POSTS, 
Regenerative Furnace Castings. 4 
Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, COKE CRUSHERS, BENCH CASTINGS, 














Valves, ; ; , 
Hydraulic Hoisting Purifier Carriage, | And all kinds of Wrought and Cast Tron Work used in the erection of Coal and Oil Gas Works 
Self-Sealing Retort Lids, Improved Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, Boundry : Wrought Iron Works: 
Seller’s Cement. 83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 
Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. | Cincinnati, Onio * 








Bouton Foundry [p, 132 DEILY & FOWLER, iti 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


FOUNDERS AND MACHINISTS, 





CHICAGO, ILL. BUILDERS OF 
Gas Works Apparatus, GASHOoOLDERS, 
PURIFIERS, CONDENSERS, Single and Telescopic. 
Eiolders Built 1884 to 1888, Inclusive: 
Bench A ork Newport, R. I. Long Island City, NeY. Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 
Portland, Oe ) Macon, Ga. New Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d 
Allegheny, Pa. ” York, Pa. Salem, N. J. (3d) Norwich, Conn. Taco, Pa. (two) 
SPECIALS LAMP POSTS Atlanta, Ga. (2d.) Chester, Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
’ 3 N.Y.City (Central Gas Co\Hazleton, Pa. (24.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
es r ©. Lynchburg, Va. (2d.) Staten Island. 3 ¥u Little Rock, Ark. Northern Gas Lt. Co., of Coneord, N. H. 
FR U eB eB a = RFR Bae « Saylesville, R. I. Saugerties, N Irvington, N. Y. New York. N. Y. Dover, Del. (2d) 
Rondout, N. Y. Clinton, Mass. tae. Mills)South Boston, Mass. Westerly, R. I. Calais, Me. 
Atlantic City, N. J. Chattanooga, Tenn. Rye, N. Y. (2) Willimantic, Conn New London, Conn. (2d) 
Iron Roofs and Floors. Augusta, Ga. Galveston, Texas. (3d.) Woodstoe k, Ont. Montclair, N. J. West Chester, N. Y. 
ee Waltham, Mass. (2) Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shore, L. I. 
Plans and Estimates furnished for new works or extensions of eae City, Pa. Fort Plain, N. Y. Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga. Woodstock, Ont. Erie, Pa. (2d) 











WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Compenies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished, 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 

















ramesp. Peas, Ie Ae ee ES TIT SS Bo OOe, © sevens 
228 & 229 Produce H=xchange, New Yor E. 


Cable Address, “PERKINS, NEW YORE.” Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


HON. W. L. SCOTT, Prest. M. Hl. TAYLOR, Vice-Prest. 














This Colliery is located at SCOTT K.AVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 











FPoiInTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 











Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTOUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY. 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


10,000 Cubic Feet of 75 Candle Cas, ea bn 750,000 Candle Feet of Gas, and 26 Bushels 


ae + <sae of merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 












J AMES & WILLIAM WOOD, The Standard Oil Company, 


REFINERS OF 


Gas and Cannel Goal Gontractors, NAPTHA AND GASOLINES, 


ALSO MANUFACTURERS OF 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London.| 4 Special Grade of Naptha for 


Z , 
Proprietors of the BATHVILLE COLLIERIES (which produce the) 20. ont ar en 
celebrated BOGHEAD CANNEL), Shields, Shicldmuir, Drumpeller, and — 


Correspondence solicited, 


other Collieres. This Firm offer No. 43 Euclid Avenue, Cleveland, Ohio. 


STANDARD CAN NELS, To Gas Companies. 


| Wemake to order CAP BURNERS to burn any amoun 
















Unequaled as Gas Enrichers. uader a stated pressure. Send for samples. 
n f 4 2 ¥ A Also, SERVICE CLEANERS, DRIP PUMPS,.and STREFT 
Analyses, prices, and all furtber information furnished on application to MAIN PROVING APPARATUS. 





Cc, a GEFRORER, 


Agency for U.S, Room. 70, Nos, 2 & 4 Stone St, N.Y. City,, 940 Th ome Cheenti Behe Fo 
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COKE CRUSHERS. GAS COALS. GAS COALS. 


The Despard Gas Coal Co., cam 
‘RD GAS. PENN GAS COAL CO. 


DESPARD GAS COAL, 
COrkKk:; E 


MINES, Clarksburg, Harrison oc,w. va, UOAl, Carefully Screened & Prepared for Gas Purposes. 


WHARVES, Locust Point, Baltimore, Md. 


OFFICE, 225 E. German St., “ “6 : 
i i i i tati t 
ROUSSEL & HICKS, } ia } BANGS & HORTON, Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 


71 Broadway, N. ¥. ** 5 60. Congress St., Boston. Pennsylvania Railroad, and on the Youghiogheny River. 























Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COAT ‘ss, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


Cale Adiastabe Coke Crasher. C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 


























SIMPLE, STRONG, AND DURABLE. | FRANCIS H: JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CuHas. F. GODSHALL, Treas. H. C. ADAMS, See 
0. M, Keller, sec. & Supt. Gas Lt.& Coke Co. Columbus, Ind. | 
lc ate rt Solicited. | 
Gis & c ASOLINE ENGINE Chartered 1854. 
OPERATED with COAL Mines situated on the Pennsylvania and the Baltimore 





Sue aaa kos. and Ohio Railroads, in Westmoreland County, Penn. 
GASOLINE. 


Fully Warranted PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
ge: castine Farin WATKINS (SENECA LAKB), N. Y. 


49 E. 2d St., Cincinnati, O. 
A. MacKinnon Machine Co., Agts., 22 Warren St., N.Y. 











Since the commencement of operations by this Company its well-known 


King’s Treatise 00 Coal Gas (Coal has been largely used by the Gas Companies of New England and the 


"| Middle States, and its character is established as having no superior in gas- 
‘The most complete work on Coal Gas ever published. | Giving qualities, and in freedom from sulphur and other impurities. 


Three Vols. Bound, $30. Principal Office, 224 South 3d St.. Phila.. Pa. 


THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WK. W. GOODWIN, Prest. BE. STEIN, Sec. 














The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in 1vpair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of ‘ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 

-in December, 1885, and heretofore published in these columns. These engines are espevially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day fr months at a time 


Made in Sizes of 6. 10. 16' 20. and 26 Horse Power. All Engines Cusrantood for One Year. 
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JOHN J. GRIFFIN & CO., 














Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N. Clinton St., (freo. k. PERSONS, Mangr.) CHICAGO. 


MANUFACTURERS OF 


Gch) METERS FOR MEASURING GAS 


IN ANY WOLUME. 


See” ~Provers, Gauges, Registers, Etc., Etc. “aay 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates a a 2 raiamecd. 


NATHANIHEL TuFrftTs, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRWYZYT GAS METERS. 
Station Meters of any Capacity. 


Wn Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Gi» HEctere. Pressure and Vacuum Gauges. 


ga netthaes Sar tomentenarton. METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
is enabled to furnish reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Tllumination. 


JONES METER & STOVE CO. 


Office and Works, Royersford, Pa. 


MANUFACTURERS OF 


GAS METERS, STATION AND EXPERIMENTAL METERS, 


Meter Provers, Pressure Gauges, and All Other Gas Appliances in Our Line, 
WE REPAIR ALL KINDS AND MAKES OF METERS, AND THE WORK GUARANTEED. 


High Pressure Meters for Natural Gas, in Iron Cases, guaranteed to stand 300 lbs. Pressure. 
Gas Cooking and Heating Stoves, Hot Plates, Cake Griddles, Waffle Bakers, Boiling 
Stoves, Laundry and Tailors’-Iron Heaters. Hotel and Cafe Ranges a Specialty. 


Correspondence Solicited. 




















Estimates Furnished. 








A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Histablished i849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 


EXPERIMENTAL METERS, SHOW OR GLAZED METERS. 
Pressure and Vuacuusn Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 











_ GEO. J. MCGOURKEY, Prest. WM. H. McFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, See. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: GSAS STOVES. Agencies: 


x “6 ” x 177 Elm Street, Cincinnati. 
West 22d St.. N. Y. SUGG’S “STANDARD ARGAND BURNERS, | . : Ne We Street. Chic ‘ 
512 s : SUGG’s ILLUMINATING POWER METER, | 244 & 246 N. Wells Street, Chicago 


$10 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. 222 Sutter Street, San Francisco. 








EELME é&@ MciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 





P- 





WM. WALLACE GOODWIN, President and ‘Preasurer. E. STEIN, Vice-President. H. B. GOODWIN, Secretary and Superintendent. 


THE GOODWIN GAS STOVE AND METER CO,, 


Successors to WW. WW. GOODWIN «e CO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 113 Chambers St., New York City. 16 Dearborn, St., Chicago, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylinarical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhuauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’s Improved Lowe's Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class in overy particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New ‘ork. S. S. STRATTON, Manager, Chicago. 











D. MoDONALD & CO., 
GAS METER MANUFACTURERS. 


(Established 1854.) 
51 Lancaster St.. Albany, N.Y. 34 & 36 West Monroe St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PLESSURE GAUGES, ETC, 
Also STAR GAS STOVES, RANGES, aud HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (36 yeurs) and personal supervision cf every detail, 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the State 
luspector’s Bangg, and will be fully warranted by us. Qur Annual and Calendar will be sent to Gas Vompanies upon applivation. 
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WM. WALLACE GOODWIN, President. E. STEIN, Vice-President. H. B. GOODWIN, Sec. & Supt. 


G. B. EDWARD*, Marg’r, New York. 8. 8. STRATTON, Mang'r, Chicago. 


THE GOODWIN GAS STOVE AND METER CO. 


1012-18 Filbert St., Phila, © 113 Chambers St., N. Y., 


76 Dearborn St., Chicago. 


Agents, WALDO BROTHERS, 88 Water Street, Boston. 





SOLE MANUFACTURERS OF THE 


“0 NN. DTA. LZ.” 


GAS STO Y HS, 


The Most Economical, Efficient, and Durable Gas Stove Made. 


aan 


it 
} [P RteoAcuaeNNUNTTRNLNRRA ii, 








GAS COOKING STOVE, No. 8 C. 
SIZE. 

Stove. Oven. Roaster. Top. Length over Ex- 
37 in. high. 12 in. high. 12 in. high. 24 in. long. tension Shelves, 
20 in. wide. 17% in, wide. 18 in. wide, 21 in, wide. 36 in. 

12 in. deep. 13 in. deep. 

This Stove has four burners on top, and doubie oven burner. 

Consumption of gas with all burners in usee;42 feet per hour, at 1 inch pressure, 

‘The top is made in sections, so that a greater‘Vadriety of cooking utensils may be used. 
By lifting out the covers and crosspieces and putting in a suitable forked ring, which is 
sent with each stove, a wash boiler or other large utensil may be set over two burners, 
vur No. 87 GRIDDLE also fits in the same position, The roasting Oven is pro- 
vided with a cast-iron door. 

AU Fittings are Nickel-Plated. 


“RADIANT” BOILING STOVE, WITH 
REGENERATIVE BURNER. 





GAS COOKING STOVE, No. 7 B. 
SIZE. 


Stove, Oven, Roaster. Top. Length over Ex. 
$1 in, high. 914 in. high. 10 in, high. 21 in. long. tension Shelves, 
17 in, wide. 1444 1n. wide, 15in. wide. 16 in, wide, 32 in, 

12 in. deep. 13 in, deep 


This Stove has three boiling burners in the Top or Hot Plate, and one 
single oven burner. 

This cut represents our New Style Cooking Stove. As will be seen, it has 
an ornamented cast-iron Base and Front, and extension shelves. The Oven 
Burner, which is atmospheric (unless otherwise ordered), is of an entirely 
new and improved pattern (patent). The ovens are of greater capacity than 
those of the old style. The Top, in conjunction with the Outlet Pipe, is 
designed to carry off all the products of combustion, if desired, but they are 
also supplied with a loose ring which converts it into an ordinary open top 
stove. 

The consumption of this Stove is 35 cubic feet per hour at 1 inch pressure, 
with all Burners in use, 


AU Fittings are Nickel-Plated. 


HOT PLATE, No. 111. 


Size, 36 in. long, 12 in. wide, with three double burners, 6 tsps 


Consumption, with all burners in use, 36 cubic feet per hour, with 1 in, pressure, 


Size, 6% inches diameter, 8 inches high, Consumption, 6 feet 


per hour at 1 in, pressure, K- 


wy Ay pi, - should be used where the pressure 1s 1 in. or over. 





